NAVEDTRA 82964 Nonresident
Naval Education and July 1990 Training Course
Training Command 0503-LP-213-2400 (NRTC)

Fluid Power

Only one answer sheet is included in the NRTC. Reproduce the
required number of sheets you need or get answer sheets from your
ESO or designated officer.

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

Nonfederal government personnel wanting a copy of this document
must use the purchasing instructions on the inside cover.

503LP21324O



Reviewed and approved for continued use on

19 February 1992.

DISTRIBUTION SATEMENT A: Approved for public release, distribution is unlimited.

Nonfederal government personnel wanting a copy of this document must write to Superintendent of Documents,
Government printing Office, Washington, DC 20402 OR Commanding Officer, Naval publications and Forms Directorate,
Navy Aviation Supply Office, 5801 Tabor Avenue, Philadelphia, PA 19120-5099, Attention: Cash Sales, for price and

availability.



COWANDI NG OFFI CER
NETPDTC
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ERRATA #3 19 Cct 99
Stock Ordering No.
0503- LP-213- 2403

Specific Instructions and Errata for
Nonr esi dent Trai ni ng Course

FLU D PONER, NAVEDTRA 82964
1. This errata supersedes all previous erratas. No attenpt has been nmade to
i ssue corrections for errors in typing, punctuation, etc., that do not affect
your ability to answer the question or questions.
2. To receive credit for del eted questions, showthis errata to your | ocal
course adm ni strator (ESQ scorer). The local course administrator is directed
to correct the course and the answer key by indicating the question del eted.

3. Assignnment Bookl et, NAVEDTRA 82964 .

Del ete the foll owi ng questions, and | eave the correspondi ng spaces bl ank
on the answer sheets:

Questi ons Questi ons
2-6 4-52
2-9 5-22
2-15 5- 67
3-5

Make the follow ng changes:

Questi on Change
1-19 In the questions, change the question to read "In the
metric system the density of a substance is expressed
as.."
1-52 In the question, line 5, “60 cubic centinmeters” is
equivalent to 60 mlliliters.
3-32 In the blurb before the question, line 2, delete “and
3-33.”
4-15 In alternative 3, change “fornf to “from?”
4-18 In the question. line 2, change “instead” to “installed.”
4-28 In alternative 2, change “el” to “elenment.”
5-8 In the blurb preceding the question, line 1, change “1-8"
to “5-8."
5-52/5-55 In the colum under *“COVWONENTS’, in alternative 3, add
“mover” after “prinme.”
5-67 In the blurb preceding the question, line 2, change

“5-71" to “ 5-70.”



FLUID POWER

NAVEDTRA 82964

Prepared by the Naval Education and Training Program Managenent

Support Activity,

Congrat ul at i ons!
and the Navy.
training program

Remenber, however,

inportant step in self-inmprovenment.
HOW TO COWPLETE TH S COURSE SUCCESSFULLY

ERRATA : If an errata comes with this course,
mke all indicated changes or corrections
before you start any assignment. Do not change
or correct the training manual (TRAMAN) or
assignments in any other way.

TEXTBOOK _ASS| GNMVENTS:
course is Fluid Power,
TRAMAN pages that you are to study are listed
at the beginning of each assignment. Study
t hese pages carefully before attenpting to
answer the questions in the course, pay close
attention to tables and illustrations because
they contain information that will help you
understand the  text. Read the [learning
obj ectives provided at the beginning of each
chapter or topic in the text and/or preceding
each set of questions in the course. Learning
obj ectives state what you should be able to do
after studying the material Answering the
questions correctly hel ps you acconplish the
obj ecti ves.

The TRAMAN for this
NAVEDTRA 12964. The

BLACK DOT | NFORMATI ON: Black dots (e may be
used in the text and correspondence course to
enphasi ze inportant or supplenmental information
and to highlight instructions for answering
certain questions. Read these black dot
entries carefully; they will help you answer
the questions and understand the material,

SELECTI NG YOUR ANSVERS: After studying the
text, you should be ready to answer the ques-
tions in the assignment. Read each question
carefully; then select the BEST answer. Be
sure to select your answer from the subject
matter in the TRAMAN.  You may refer freely to
the TRAMAN and seek advice and information from
others on problems that nmay arise in the
cour se. However,  the answers nust be the
result of your own work and decisions, You are
prohibited fromreferring to or copying the
answers of others and from giving answers to
anyone else taking the same course. Failure to

Pensacol a, Florida

By enrolling in this course, you have denobnstrated a desire to inprove yourself
this self-study
Practical experience, schools,
al so necessary to successfully round out a fully meaningful training program
Keep up the good work.

course is only one part of the total Navy

selected reading, and your desire to succeed are

You have taken an

follow these rules can result in suspension
from the course and disciplinary action.

SUBM TTING COVPLETED ANSWER SHEETS: Conpl ete
alT assignments as quickly as possible to
derive maxi num benefit from the course. As a
ni ni mum you nust subnmit at |east one
assi gnment per rmonth. This is a requirenent
established by the Chief of Naval Education
and Training. Failure to meet this
requirenent could result in your disenrollnent
from the course.

TYPES OF ANSWER SHEETS:
Navy enlisted nenber on active duty O a
drilling U S. Naval Reserve enlisted nenber,
you shoul d use the anawer sheet attached at
the end of this course and follow the
instructions in section A bel ow. [f you are
an enlisted U S Naval Reserve nenber who is

If you are a U S

not attached to a drilling unit or if you are
officer, a civilian, or a nenber of the
US Amny, Ar Force, Mrine Corps, or Coast

Guard, you should use the Automatic Data
Processing (AD? answer sheets included in the
course package and follow the instruction in
section B on the next page.

A Mnually Scored Answer Sheets

If you are a U S. Navy enlisted
menber on active duty or attached to a U.S.
Naval Reserve drilling unit, your course wll
be adnministered by your local conmmand You
must use the answer sheet designed for manual
scoring, NETPMSA form 1430/5, ~ Stock Ordering
Number = 0502- LP-216-0100.  You mmy get a supply
of the forms fromyour ESO or you may
reproduce the one in the back of this course
booklet. ~ DO NOT USE TH S FORM FOR COURSES
ADM NI STERED BY NETPMSA.

Recording Information on the Manually
Scored Answer Sheets: As you conplete each
assignnent, submit the conpleted answer sheet
to your local educational services officer




(ESO for grading. You may submit nore than
one answer sheet at a time. Remenber, you nust
subnit at least one assignnent each month.

Grading: Your ESO will grade each
sheet and notify you of any incorrect
The passing score for each assignnent
is 3.2 If you receive less than 3.2 on any
assignment, the ESO will list the questions you
answered incorrectly and give you a pink answer

answer
answers

sheet marked RESUBM T. You nust redo the
assignnent and conplete the RESUBM T answer
sheet  The maxi num score you can receive for a

resubmtted assignnent is 3.2.

Course Conpl eti on: After you have

submitted all the answer sheets and have earned
at least 3.2 on each assignment, your comand
should give you credit for this course by

making the appropriate entry on Page 4 of your
service record.

Student Questi ons: If you should have
questions concerning the adninistration of this
course consult your local ESO

B. ADP Answer

sheet s

If you are an enlisted U S. Naval
Reserve menber who is not attached to a
drilling reserve unit or if you are an officer,
a civiltan, or a nember of the US. Arny, Ar
Force, Marine Corps, or Coast Quard, you shoul d
use the ADP answer sheets provided in your
course package. You should use one blank
original ADP answer sheet for each assignment.
Use only the original ADP answer sheets
provided in your course package. NETPMBA will
not accept reproductions.

Recording information on the ADP Answer

Sheet s: Carefully — folTow the MARKING
I NSTRUCTIONS on each answer sheet. Be sure
that blocks 1, 2, and 3 are filled in
correctly. This information identifies you
(the student), the course, and the assignent:
it must be correct for NETPMSA to process your
course and give you credit for your work.

Because your ADP answer sheets will not be
returned to you, be sure to mark your answers
in the course booklet as you are working the

course.  Wenever you conplete an assignnent,
transfer your answers from the course bookl et
to the answer sheet.

Hai ling the Conpleted ADP Answer Sheets:
Upon  conpleting an assignment nmail the
conpl eted answer sheet to:

Commanding O ficer

Naval Education and Training
Program Management Support
Activity

Pensacola, FL 32559-5000

Use envelopes to mail your answer sheets. You
nust provide your own envelopes or request
them from your local educational services
officer (ESO. You may enclose nore than one
answer sheet in a single envelope. Remenber .
regardless of how many answer sheets you
submit at a time. NETPMSA should receive at
least one assignnent a nonth. NOTE: DO NOT
USE THE COURSE COWMENTS PAGE AS AN ENVELOPE
FOR RETURNI NG ANSVER SHEETS OR OTHER COURSE
MATERI ALS.

G ading: NETPMSA wi |l grade your answer
sheets and notify you by letter concerning

your grade for each assignnent, your incorrect
answers, and your final grade. The passing
score for each assignment is 3.2 If you
receive less than 3.2 on any assignnent, you
must rework the assignnent. NETPMBA wi | |
encl ose a new ADP answer sheet in the letter

notifying you of the questions you answered
incorrectly. You will be required to redo the
assignment and resubnit the new answer sheet
The maxi num score you can receive for a
resubmtted assignnent is 3.2.

Course Conpletion: \hen you conplete the
last assignnent, fill out the Course
Conmpetion formin the back of the course and
enclosed it with your last answer sheet.
NETPMSA will issue you a letter certifying
that you satisfactorily conpleted the course.
You should make sure that credit for the
course is recorded in your service record.

NOTE: YOUR OFFI Cl AL COURSE COVPLETI ON
DATE WLL BE THE DATE YOUR LAST ASSI GNMENT IS
PROCESSED THROUGH NETPMBA' S ADP SYSTEM - NOT
THE DATE YOU DEPOSI T THE LAST ASSI GNMENT | N

THE MML.  This is especially inportant if you
are taking the course for Naval Reserve
retirement credit. You must mail your answer
sheets at least 60 days before your
anniversary date. This will provide you with
enough tine for delays in the mil or
reworking failed assignnents. DO NOT MAIL

YOUR ASSI GNMVENTS TO THE NAVAL RESERVE
PERSONNEL COVMAND ( NRPC) .

Student Questions:
concerning this course,

[f you have questions
notify NETPMSA by nmil

(use the address listed above) or b
t el ephone: AUTOVON 922- 1366 or comercia
(904)  452- 1366.

NAVAL RESERVE RETI REMENT CREDI T

If you are a menber of the Naval Reserve,
you wWill receive retirement points if you are
authorized to receive them under current
directives  governing retirement of Naval
Reserve personnel. For the purpose of Naval
Reserve retirement, this edition of the course
is evaluated at B points. These points will
be credited to you wupon your satisfactory



completion of the entire course. You will npot
receive retirement points for retaking this
course unless it has been designated as a major
revision.

NOTE :  YOUR OFFI CI AL COURSE COVPLETI ON DATE
WLL BE THE DATE YOUR LAST ASS|I GNVENT | S
PROCESSED THROUGH NETPMSA' S ADP SYSTEM - NOT THE
DATE YOU DEPCSI T THE LAST ASSIGNMENT |IN THE

MAIL. Refer to the Course Couﬁl etion paragraph
under section B. ADP Answer Sheets,

COURSE  GBJECTI VES

VWen you conplete this course, you wll
able to show a basic understanding of the

be

followi ng topics associated with fluid power
and fluid power systens: fundanmental physics
as appropriate to fluids at rest and in
motion; types and characteristics of hydraulic
and pneumatic fluids; mgjor conponents of
basic fluid power systens and diagrans used to
illustrate these systens; proper procedures
and precautions for handling and replacing

lines, connectors, and sealing devices; proper
procedures  for  elininating  contaminants;
purpose,  operation, application of punps,
reservoirs, strainers, filters, accunulators,
flow control and  neasuring devices,
directional control valves, and actuators;
arrangement and operation of representative

fluid power systems including the function and
interrelationship of mjor conponents.



Naval courses may include several types of questions—multiple-choice, true-false, matching, etc. The questions
are not grouped by type but by subject matter. They are presented in the same general sequence as the textbook
material upon which they are based. This presentation is designed to preserve continuity of thought, permitting
step-by-step development of ideas. Not all courses use all of the types of questions available. The student can readily
identify the type of each question, and the action required, by inspection of the samples given below.

MULTIPLE-CHOICE QUESTIONS

Each question contains several alternatives, one of which provides the best answer to the question. Select the
best alternative, and blacken the appropriate box on the answer sheet.

SAMPLE

s-1.  Who was the first person appointed Indicate in this way on the answer sheet:
Secretary of Defense under the
National Security Act of 19477

1. George Marshall .}.

2 3 4

F
2. James Forrestal
3. Chester Nimitz 1 ] W ] CJ___
4. William Halsey

TRUE-FALSE QUESTIONS

Mark each statement true or false as indicated below. If any part of the statement is false the statement is to
be considered false. Make the decision, and blacken the appropriate box on the answer sheet.

SAMPLE

s-2. All naval officers are authorized to Indicate in this way on the answer sheet:
correspond officially with any systems
command of the Department of the
Navy without their respective com- 1
manding officer's endorsement. T

2 3 4
F
1. True s-2 D - D D - - —

2. False

MATCHING QUESTIONS

Each set of questions consists of two columns, each listing words, phrases or sentences. The task is to select
the item in column B which is the best match for the item in column A that is being considered. Items in column
B maybe used once, more than once, or not at all. Specific instructions are given with each set of questions. Select
the numbers identifying the answers and blacken the appropriate boxes on the answer sheet.

SAMPLE

In questions s-3 through s-6, match the name of the shipboard officer in column A by selecting from column
B the name of the department in which the officer functions. Some responses maybe used once, more than once,
or not at all.

A. OFFICER B. DEPARTMENT Indicate in this way on the answer sheet:

s-3. Damage Control Assistant 1. Operations Department 1 2 3 4
s-4. CIC Officer 2. Engineering Department 5-3 [i i ] O
s-5. Disbursing Officer 3. Supply Department s« R 1 ] [J___
s-6. Communications Officer s O L)
- IR (] (] [CJ___




Text book Assi gnment :

Assi gnnent

“Fluid Power,”
“Hydraul i c Fluids,

chapter 1,

“Forces in Liquids,”
chapter 3, pages 3-1 through 3-6.

1

chapter 2;

1-1.

1-2.

1-3.

Learning Qbjective: Recogni ze
the scope of the text and the
breadth of the topic, Fluid

Power, including pertinent
definitions, applications and
fundamental concepts

The term “fluid power” includes
hydraulics and pneumatics, and is
power that is applied through
l'iquids or gases punped or
conpressed to provide force and
nmotion to mechani sns.

1. True
2. Fal se

The purpose of your textbook,
Fluid Power, is to provide you
with

1. a basic guide for use in
mai ntai ning hydraulic
equi prent

2. a basic reference concerning
fundanentals of fluid power

3. information on fluid power
application for specific
equi prent

4, a reference concerning
advanced concepts of fluid
power

Which of the following is a
favorabl e characteristic of a
fluid power systenf

1. Very large forces can be
controlled by nuch smaller
ones

2. Different parts of
can be located at widely
separated points

3. Mdtion can be transmtted

wi thout the slack inherent in
the use of solid machine
parts

4, Each of the above

the system

I N ANSVERI NG QUESTI ONS 1-4 THROUGH 1-6,
SELECT FROM COLUW B THE SYSTEM THAT
MEETS THE PRESSURE AND CONTRCL

REQUI REMENTS LI STED IN COLUW A

A Requirements B. Systens
1-4. A medium anpunt 1. Hydraul i c
of pressure and

fairly accurate 2. Pneumati c

control

1-5. A medi um anount 3. Conbi nati on

of pressure and hydraul i c

nore accurate and

control pneumati c

1-6. A great amount of

pressure and/or

extrenmely accurate

control

1-7. Which of the following is a
special problem of fluid power
systens?

1. Loss in efficiency as the
force of the fluid is
conveyed up and down or
around corners

2. Loss of force as the fluid is
transmtted over considerable
di st ances

3. Leaks

4. Each of the above

1-8. The study of hydraulics was

originally confined to the study

of the physical behavior of water
at rest and in nmotion. The term
“hydraulics” now includes the
physi cal behavior of al

1 |'i quids

2. gases

3. l'i quids and gases

4 l'iquids, gases, and solids



1-9. Pascal’s law pertains to the

—

construction of aqueducts

2. use of water wheels for doing
wor k

3. differences of floating and
subnerged bodies

4. transmssion of force in

confined fluids

IN QUESTIONS 1-10 THROUGH 1-12, SELECT
FROM COLUWN B THE TYPE OF POANER USED | N
EACH | TEM OF EQUI PMENT OR SYSTEM LI STED
N COLUW A

A EQUI PMENT B. POAER TYPES
1-10. Dental Chair 1. Hydraulic
1-11.  Anchor Wndl ass 2. Hydr o-
pneunatic
1-12.  Service station .
lift 3.  Pneumatic
Learning Objective: I dentify the

states of matter and the factors
affecting them

1-13. Al matter is classified
according to its state as a
solid, a liquid, or a gas.

1. True
2. Fal se

1-14,  The critical factors affecting
the state of matter are

1. tenperature and weight

2. pressure and density

3. density and specific gravity
4, pressure and tenperature

Learning Qbjective: Recogni ze
the pressure characteristics of
liquids, including how pressure
is caused by the weight of the
at mosphere, and identify how
pressures are measured.

1- 15. Pressure can be measured in terns
of force per unit area.

1. True
2. False

1-16. Mark each of the follow ng
statenents, concerning the atnosphere
and atnospheric pressure, true or false;
then select the alternative bel ow that
lists the statements that are true.

A The troposphere is that
part of the atnosphere
touching the earth's surface

B. The at mosphere has wei ght.

c. At nospheric pressure
decreases as altitude
decr eases.

D. At nospheric pressure at
points bel ow sea level is
| ess than at sea |evel.

1. Aand B

2. Band C

3. Cand D

4. A B, C and D

1-17.  The reference standard used as an
i ndi cator of atnospheric pressure
is a colum of mercury that at
sea level is

76 inches high at 0°C

76 centimeters high at 4°C
76 centimeters high at 0°C
29.92 inches high at 4°C

1-18. The side of a thin-walled chanber
partially evacuated of air is the
source of movenent for the

hydr onet er

aneroi d baroneter
mercury thernoneter
Fahrenheit thernoneter

B

Learning Qbjective: I dentify
terns and facts applicable to the
physics of fluids and use these
facts with related fornulas to
sol ve problenms pertaining to
density and specific gravity.

1-19. In the metric system the density
of a substance is its weight in

grams per cubic foot
pounds per cubic foot
grams per cubic centineter
pounds per cubic centineter

YN CREN



1-20.

1-21.

1-22.

1-23.

What change, if any, wll
in the volume and weight of a
substance if its tenperature
changes?

1. Both its volune and weight
wi || change

2. Both its volume and weight
will be unaffected

3. Its volune will change, but 1-25.
its weight will remain
const ant
4. Its weight will change, but
its volune will remain
const ant
Which statement about specific

gravity is false?

1- 26.

1. The density of a solid can be
determined by multiplying its
specific gravity times the
density of water

2. Specific gravity can also be
described as specific weight
or specific density

3. Specific gravity of a
substance shoul d be neasured
at a standardized tenperature
and pressure

4, Specific gravity will vary
wth the size of the sanple
being tested

How can the specific gravity of a

liquid or solid be expressed? 1-27.

1. As a ratio between the weight
of the substance and the
density of a volume of water

2. As a ratio between the weight
of the substance and the
wei ght of an equal volume of

wat er 1-28.

3. As the nunber that shows the
density of the substance in
the metric system

4. As in 2 and 3 above

What is the specific gravity of a
liquid which weighs 44 pounds per
cubic foot at 4°C?

1. 0.440
2. 0.624
3. 0.705
4. 0.789

occur 1-24.

What is the density of a solid
Ehgg has a specific gravity of

156 pounds per cubic foot
250 pounds per cubic foot
312 pounds per cubic foot
482 pounds per cubic foot

B -

VWhat is the specific gravity of a
solid object which weighs 49.92
pounds per cubic foot?

1. 0.789
2. 0.8
3. 2.7
4. 0.9

A device used for measuring the
specific gravity of a liquid is
known as a

1. hydrography
2. hydroneter

3. hydrostat

4. hydroscope

Learning Objective: Recognize
the principles and equations
involved wth the transm ssion of
forces, and solve related

probl ens.

The pressure of force exerted on
the end of a rigid metal bar is
applied equally and undim ni shed
to all surfaces of the bar.

1. True
2. Fal se

The head, or pressure due to the
wei ght of a fluid, depends on the
density of the fluid and the

1. area of the bottom surface of
the container

2. total volune of the fluid

3. vertical height of the fluid

4 georetric shape of the
cont ai ner



REFER TO FI GURE 2-11 OF YOUR TEXTBOOK I N 1-31.

ANSWERI NG QUESTIONS 1-29 AND 1-30, WH CH
DEAL WTH THE MJLTI PLI CATI ON OF FORCES
IN POAER SYSTEMS.

1-29. Assume that the input piston has
an area of 3 square inches with a
force of 45 pounds. Wat is the
pressure in the systen?

5 psi

10 psi 1-32

1
2.
3. 15 psi
4. 20 psi

1-30. Assune that the output piston has
a diameter of 6 inches and is
subject to a pressure of 10

pounds per square inch. \Wat is
the force exerted on the output

pi ston?

L 28.26 pounds
2. 31.4 pounds
3. 282.6 pounds
4. 314.0 pounds

Refer to figure 1A in answering
questions 1-31 and 1-32
applying to the action of the piston
states that the force acting on the

pi ston surface area from chanber C is
proportional to the pressure in chanber
C tines the area of the piston head.

The force acting on the piston from
chamber D is proportional to the
pressure in chamber D tines the
effective area of the piston head (which
is the cross-sectional area of the
piston mnus the cross-sectional area of
the piston shaft.) The piston surface
in chanber C is 25 square inches, and
the effective area in chanber D is 20
square inches.

1-34
A B
CHAMBER D
CHAMBER C
S—
pisToN-"] SHAFT §
Figure 1A

The rule 1- 33.

The pressure in line A is 200
psi. No force is exerted on
shaft S. How much pressure will
be required in line B to prevent
the piston from noving?

160 psi
200 psi
250 psi
500 psi

FR IO

Lines A and B are pressurized to
50 psi. How much force is
applied to each surface and which

way Wi ll the piston nove?

1. C = 1250 pounds, D = 1000
pounds, piston will nove to
the right

2. C = 1250 pounds, D = 1000
pounds, piston will nove to
the left

3. C = 1000 pounds, D = 1250
pounds, piston will nove to
the right

4, C = 1000 pounds, D = 1250
pounds, piston will nove to
the left

For two pistons in the same fluid
power system the distances noved
are inversely proportional to the

pressure of the fluid
volune of fluid noved
expansion of the fluid
areas of the pistons

LY CREN

Learni ng Qbjective: Recogni ze
the characteristics and behavior
of fluids in notion, including
met hods for measuring volume and
velocity, and relate the dynanmc
and static factors involved with
fluid flow

In fluid power syetens using
liquids, the neasurenent of the
volune of fluid flow is nade in
units of

cubi ¢ inches per mnute
gal l ons per mnute
cubic feet per mnute
cubi ¢ yards per nminute



1-35.

1-36.

1-37.

1-38.

1-39.

Water flows through a pipe of 5
square-inch cross section at the
velocity of 3 feet per second
(fps). At what velocity does it
flow through a constriction in
the pipe wth a cross section of
3 square inches?

L 1.8 fps

2. 3.0 fps

3. 3.6 fps

4, 5.0 fps

Two pistons with different cross-
sectional areas will travel at

the same speed as long as the
rate of fluid flow into their
cylinders is identical

1. True
2. Fal se

In streamine flow, each particle

of fluid nmoves in what manner?

1 In uniform helical swrls

2. In parallel layers

3. At a velocity proportional to
the cross-sectional area of
t he pipe

4. At the sane velocity in the
center of the pipe as along
the walls

Losses due to friction increase
with velocity at a higher rate in
turbulent flow than in streanline
flow.

1. True
2. Fal se

What is inertia of fluids in a
power systen?

1. The resistance of the fluid
to noverment or change of rate
of novenent

2. The force required to
maintain the fluid at
constant velocity

3. The capacity to nove and
change rate of flow

4. The force required to
overconme friction

1-40.

Negl ecting friction, how much
force is required to accelerate 3
pounds of fluid fromrest to a
velocity of 322 feet per second
in 2 seconds?

L. 1.5 pounds
2. 3.0 pounds
3. 15 pounds
4. 30 pounds

ANSWER QUESTI ONS 1-41 THROUGH 1-45 AS
TRUE OR FALSE BASED ON THE RELATI ONSHI P
OF FORCE, PRESSURE, AND HEAD.

1-41.

1-42.

1-43.

1-44.

1-45.

1- 46.

Head is a statenent of force per
unit area

1. True
2. Fal se

Vel ocity head is the |oss of
energy caused by inertia.

1. True
2. Fal se

Gavity head depends on which
portions of the system are
exposed to open air.

1. True
2. Fal se

Friction head cannot exist
wi t hout velocity head.

1. True
2. Fal se

There can be no static head if
the fluid is in notion

1. True
2. Fal se

Which factors affecting fluid

action are classified as static

factors?

1. Applied forces, inertia, and
friction

2. Atnospheric pressure,

appl i ed
forces , and Inertia

3. Gavity, applied forces, and
friction
4. Gavity, atnospheric

pressure, and applied forces



1-47.

1-48.

1-49.

Refer to figure 2-18 in your

t ext book. I'f this were a
practical situation, the pressure
In chanber A would be greater
than that in chanber B by the
amount of pressure required to

absorb inertia

prevent the fluid from noving
overcome friction

raise the pressure at an

i nternedi ate point

o

Learning Objective: Recogni ze
simlarities and differences
between pneumatic and hydraulic
fluid power systems, and indicate
operating characteristics and
conponent functions of basic
fluid power systens.

The simlarity between hydraulic
and pneunatic fluid power systens
is correctly indicated by which
of the follow ng statenents?

1. The basic conmponents of the
systens are essentially the
sane

2. Both systems depend upon
internal lubrication by the
system fluid

3. Both 1 and 2 above correctly
indicate the sinmlarity

4, The basic conponents of the
systems are identical and
i nt erchangeabl e

Wi ch conponent of a hydraulic

fluid power system perforns the
sane function as the receiver in
a pneunatic fluid power systen?

Reservoir

Conpr essor

Act uat or

Sel ector val ve

Bl

Learning Objective: I dentify the
characteristic of liquid that
makes it desirable for use in
hydraulic systens and properties
and characteristics that nust be
considered in selecting a
hydraulic liquid for a particular
system including related data

1-50.

1-51.

1-52.

1-53.

Liquids rather than gases are
used in hydraulic systems because
liquids are

nmore conpressible

| ess conpressible

nore expensive

| ess corrosive to system
conponent s

BN

A liquid that is satisfactory for
use in a hydraulic system
provi des

1. a low viscosity index, good
sealing quality, and
lubricity

2. a high viscosity index, good
sealing quality, and a |ow
f1 ashpoi nt

3. good lubrication and sealing
qualities, and a viscosity
that does not result in an
increase in flow resistance
in” system piping

4. good lubrication and a
viscosity that decreases as
tenperature increases

The viscosity reading of a liquid
is expressed as Saybolt universa
seconds (SUS), which represents
the time, in seconds, it takes
for 60 cubic centineters of the
liquid at a specified tenperature
to pass through an orifice of

gi ven di aneter.

1. True

2. Fal se

Alow V.. indicates that a
liquid wll

1. maintain a constant viscosity
over a wide tenperature range

2. vary greatly in viscosity
with changes in tenperature

3. wvary only slightly in
viscosity with changes in
t emperature

4. have a response to
t enperature changes very nuch
i ke the response of
paraffinic oil



1-54.

1-55.

1-56.

Which of the following statements
is NOT a true statenment of fluid
vi scosity?

1. An ideal fluid viscosity
remai ns constant throughout
t enperature changes

2. The average hydraulic fluid
has a relatively | ow
vi scosity

3. There is a large choice of
liquids available for the
viscosity range required

4.  Liquids derived from the sane
source have equal resistance
to heat

The film strength and |ubricating
qualities of a liquid are
directIY related to the liquids

physi cal properties.
1. True
2.  False

Which statenent about a hydraulic
liquid that is continuously
subjected to high tenperature
conditions is true?

1. It accumulates noisture

2. It changes unfavorably in
conposi tion

3. Its life is unaffected by the
hours of use

4. The carbon and sludge forned
init are of little concern
if the reservoir tenperature
remai ns nor mal

IN QUESTIONS 1-57 THROUGH 1-59,

SELECT

FROM COLUMN B THE DEFI NI TI ON OF EACH
PROPERTY OF LIQUIDS LISTED IN COLUW A

A. Properties B. Definitions

1-57.  Fluidity 1. The_ internal
resi stance
1-58.  Viscosity that tends
to prevent
1-59.  Cheni cal liquids from
stability f1ow ng
2. The quality,
state, or
degree of
I'iquids
bei ng
poi sonous
3. The physical
property
t hat enabl es
liquids to
flow
4,  The ability
of liquids
to resist
oxi dation
and
deteriora-
tion for
| ong periods
1-60. The desirable flashpoint of a
hydraulic liquid is one which
provi des a
1.  low degree of evaporation and
good resistance to conbustion
2. high degree of evaporation
and poor resistance to
combust i on
3. | ow degree of evaporation and
| ow resistance to conbustion
4. high degree of evaporation
and high resistance to
combusti on
1-61. Hydraulic liquid nust possess

whi ch of the follow ng
properties?

1. Chenmical stability and
freedom from acidity
2. Lubricating ability and

proper viscosity

3. Mnimum toxicity and high
f1 ashpoi nt

4. Al of the above



1-62.

1-63.

1-64.

1-65.

1- 66.

Al t hough nanufacturers strive to 1-67.

produce hydraulic |iquids that
contain no toxic chenicals, sone
liquids contain chemcals that

are harnful. How do these
poi sonous chemicals enter the
body?
1. Absorption through the skin
2. Through the eyes or mouth
3. Through inhalation
4. Al of the above
1- 68.

Learning ojective: Recogni ze
various types of hydraulic
liquids and their particular
characteristics and uses.
The bases of the nobst common
types of hydraulic liquids are 1-69.
classified as
1. synthetic, water, or

veget abl e
2. water , petroleum or

synthetic
3. water , petroleum or

veget abl e
4. petroleum vegetable, or

synthetic
What is the nmpat widely used
medi um for hydraulic systens? 0

1-70.

1. Petroleumbased liquid
2. Synthetic-based liquid
3. Vegetabl e-based |iquid
4.  \Water-based liquid
Which of the followi ng properties

of a hydraulic liquid can be
i mproved by additives?

vi scosity

Chemical stability
Lubricating power
Al of the above

The fluid currently being used in
a hydraulic system that requires
a nonflammable liquid wll
probably be a

synt hetic-based 1iquid
bl end of water and oil
petrol eum based liquid
bl end of petrol eum and
veget abl e oil

Which of the followi ng statenents
is/are true concerning synthetic-
based fluids?

1. They will not burn
2. They are conpatible with nost
commonly used packing and

gasket materials

3. They may contain toxic
chemcal s

4. Al of the above

You have accidentally gotten a
synthetic hydraulic fluid in your
eyes . You should flush your eyes

for at LEAST 15 mnutes and seek
i mredi ate nedical attention.

1. True

2. Fal se

You are required to dispose of
contam nated synthetic fluid
whi |l e depl oyed. Howshoul d you
di spose of the fluid?

1. Punp it to the collecting,

hol di ng, and transfer (CHT)
t ank

2. Place it in drums for
di sposal ashore

3. Pump it over the side
4. Dilute it with soapy water
and punp it over the side

Wat er-based fluids’ resistance to
fire depends on the vaporization
and smothering effect of steam
generated from water.

1. True
2. Fal se



Assi gnnent 2

Text book Assi gnment : “Hydraulic Fluids,” chapter 3, pages 3-6 through 3-11
“Punps,” chapter 4; and “Fluid Lines and Fittings,” chapter 5
pages 5-1 through 5-11.
2-5. Conmpatibility of hydraulic liquid
Learning Oojective: | dentify with the seals and hoses in a
types, characteristic, origin, system prevents which of the
control, and checks for various following problems from
hydraulic system contaninants. occurring?
1. Gum formation around the
2-1. Troubl e develops in a hydraulic seals and within the hoses
system when the fluid becones 2. Deposits of contanminants on
contam nated as the result of the seals and within the
hoses
1. system conponent 3. Condensation of nvisture
deterioration within the system
2. friction at hotspots 4. Chenical reaction between the
3. abrasive wear liquid acid the seal or hose
4 any action that places material and consequent
foreign matter in the fluid breakdown of these parts
2-2. By which of the followi ng ways 2-86. All of the follow ng contam nants
may air enter into a hydraulic are abrasive EXCEPT
systenf
L lint
1. Through inproper nmaintenance 2. rust
2.  Past leaky seals in gas- 3. sludge
pressurized accumulators 4. sand particles
3. Past actuator piston rod
seal s 2-T. Whenever drained or used
4. Each of the above hydraulic fluid is returned to a
system straining is necessary
2-3. Water contanmination of a only if the cleanliness of the
hydraulic systemis NOT a mgjor storage container is
concern since its presence aids questionabl e.
in reducing the flanmmbility of
the fluid. 1. True
2. False
1. True
2. False 2-8. Wi ch of the follow ng agents
shoul d parts of a hydraulic
2-4. Chemni cal contami nation of conmponent be cleaned with prior

hydraulic liquid by oxidation is
i ndi cated when the liquid
contains which of the follow ng
material s?

1. Sludge

2. Asphaitine particles
3. Organic acids

4. Each cf the above

to being assenbl ed?

1. An approved dry-cleaning
sol vent

2. Trichlorotrifl uoroethane

3 Chlorinated solvents

4

Tri chl or of | uor onet hane



2-9.

2-10.

2-11.

2-12.

2-13.

Whi ch of
combined with minute anopunts of
water found in operating
hydraulic systens, does NOT
change into hydrochloric acid?

1. An approved dry-cleaning
sol vent
Trichlorotrifl uoroethane

2.
3. Chlorinated solvents 2-15.
4,

Tri chl or of | uor onet hane

When you anal yze operating
hydraulic fluids, changes in
which of the followi ng areas my

be of particular interest to you?
Chemi cal properties 2-16.
physi cal properties

L.
2,
3. particulate contanination
4. Any of the above

From which of the follow ng
| ocations can fluid sanples be
t aken?

L. Filter bows

2. Tops of tanks

3. Pipe drains after
fluid has drained

4. Each of the above

sufficient

Learni ng Qbjective: I ndicate
functions, operating
characteristics,

pertinent to hydraulic punps.

Which of the following is the
function of a hydraulic punp?

1. To provide flow to the
hydraulic system

2. To create the pressure
required in a hydraulic

system 2-18.

3. To control the pressure
required in a hydraulic
system

4. To conpensate for atnospheric
pressure at varying altitudes

If a hydraulic punp is |ocated

bel ow the reservoir, fluid is

supplied to its inlet port by 2-19.
which of the follow ng forces?

1. Fluid head

2. Gavity

3. Atnospheric pressure

4. A conbination of all of the

above

10

the followi ng agents, if 2-14.

and rel ated data 2-17.

The ratings of mpst hydraulic
punps are determined by their

1. efficiency

2. output per unit tine

3 volumetric output at a given
pressure

4, amount of internal slippage

Pump perfornmance can be expressed
in which of the following termnms?

1. Gllons per mnute

2. Cubic inches per revolution
3. Both 1 and 2 above

4. Cubic feet per ninute

In contrast to a nonpositive-

di spl acenent punp that can
operate with its discharge outlet
conpletely restricted, a

posi tive-displ acenent punp cannot
do so and nust be used with a
pressure regul ator.

1. True
Fal se

Learning bjective: Identify
operating principles and
construction features of

punps

rotary

Slippage is the term given to the
amount of fluid that can return
from the discharge side to the
suction side of a rotary punp

t hrough the space or clearances
between the stationary and noving
parts.

1. True
2. Fal se

Which of the following is
generally the basis for rotary
punp classification?

L T%pe of drive

2. Shaft position

3. Service application
4,

Type of rotating el enent
What type of gears is illustrated
in figure 4-1 of your textbook?
1. Spur
2. Helica
3. Crescent
4. Herringbone



2-20.

2-21.

2-22.

2-23.

Which type of gear-type rotary
punps di scharges the snoothest
flurd flow?

Spur

Hel i cal

Her ri ngbone
Crescent

S oo

Wiy are helical gear
classified as externa

punps?

1. Both sets of teeth project
inward toward the center of
the gears

2. Both sets of teeth project
outward from the center of

punps
gear

the gears

3. The teeth of the interior
gear project inward toward
the center of the gears, and

the teeth of the exterior
gear project outward from the
center of the gears

4, The teeth of the interior
gear project outward from the
center of the gears, and the
teeth of the exterior gear
project inward toward the
center of the gears

Refer to figure 4-2, view B, in
your textbook, What determ nes
the volume delivery of this punp?

1. The size of the crescent
2. The size of the interna
3 The speed of
crescent
4, The speed of
drive gear

gear
rotation of the

rotation of the

Refer to figure 4-7 In your

t ext book. The vanes of the |obe
punP are used for which of the
foll owing purposes?
1

To reduce wear of the punp
caused by surface to surface
cont act

2. To provide a good seal
between the |obes and the
point of lobe junction in the
center of the punp

3. To provide a good seal
between the |obes and the
chanber

4, To do both 2 and 3 above

11

2-24.

2-25.

The punp illustrated In figure
4.9 of your textbook is
designated as unbal anced because
the punmping action is done by one
side of the shaft and rotor.

1. True
2. False
VWich, if any, of the follow ng

statenents is true of a screw
punp ?

1. Its perfornmance is based on
the fluid s viscosity

2. It is very efficient

3. The idler rotors are
connected by gears

4. None of the above

Learning Qbjective: Recogni ze
functions, principles of
operation, and construction
features of various types of
reci procating punps.

REFER TO FI GURE 4-10 IN YOUR TEXTBOOK | N
ANSVEERI NG QUESTI ONS 2-26 AND 2-27.

2-26.

This type of punp is used in sone
aircraft hydraulic systems to
provide a source of hydraulic
power for what purpose(s)?

1. Enmergencies

2. Testing certain subsystens
during preventive maintenance

3. Determining the causes of
mal functions in certain
subsyst ens

4, Al of the above



2-217.

Wy is liquid discharged through
the outlet port when the piston
is mved to the right?

1. The piston rod nakes the
inlet chanber smaller than
the outlet chanber

2. Check valve B opens,
admitting liquid to the inlet
port and outlet port through
check valve A

3. Check valve A opens, causing
the liquid confined in the
inlet chamber to flow to the
smal l er outlet chanber
out the outlet port

4,  Check valve A closes, causing
the liquid confined in the

and

inlet chanber to flow to the
outl et chanber and out the
outlet port

REFER TO FIGURE 4-11 IN YOUR TEXTBOXX I N
ANSVEERI NG QUESTI ONS 2-28 THROUGH 2- 30.

2-28.

2-29.

2- 30.

Which of the follow ng conponents
will revolve during the operation
of this punp?

1. Cylinder block

2. Slide block

3. Both 1 and 2 above

4, Pintle

The punping action of this punp
is obtained by which of the
followi ng actions?

1. Rotating the pintle at the
center of the cylinder block

2. Mving the cylinder block off
center fromthe axis of the
pintle

3. Positioning the sliding block
to provide unequal travel of
the pistons in the cylinder
bl ock

4, Mving the rotor and reaction
ring to provide unequal
piston travel radially around
the cylinder block

In which of the followi ng piston

positions wll the cylinder have
taken on a full charge of Iiquid?
1. Position 1, view D

2. Position 2 view A

3. Position 3, view C

4, Position 4, view B

2-31.

2-32.

Pul sations of fluid flow from a
radi al - pi ston punp are nmuch
greater if the punp has an even
number of pistons than if it has
an odd nunber.

1. True
2. False
Which of the followi ng conponents

of a radial-piston punp is

connected to the cylinder block?
1. Rot or

2. Pintle

3. Piston

4. Drive shaft

REFER TO FI GURE 4-15 IN YOUR TEXTBOX | N
ANSVEERI NG QUESTI ONS 2-33 AND 2- 34,

2-33.

2-34.

2- 35.

2- 36.

12

The rocker arm w |l be
perpendi cular to the shaft when
the shaft has been rotated how

1. One-quarter of a turn only

2. One-half of a turn

3. Three-quarters of a turn only

4 Ei ther one-quarter or three-
quarters of a turn

Starting from the position of the
shaft as indicated in figure
4-15, view G how nany tines wll
rod A be pushed out and pulled in
t hrough the wheel during each

shaft revol ution?
1. Once

2. Twi ce

3. Four tines

4, Eight times

The output of the axial-piston
punp is determned by which of
the follow ng factors?

Nurmber of pistons

Length of the piston rods

Length of the drive shaft

Angle given to the tilting
pl ane

What conponent of a Stratopower
punp holds the pistons in
constant contact with the
mechani cal drive mechanisn®?

1. Wobble plate

2. Creep plate

3. Check spring

4, Piston return spring



2-37.

2-38.

2-39.

2-40.

Automatic variation of

output of a variabl e-displacenent
Stratopower punp is controlled by
which of the following factors?

1. Atnospheric pressure

2. Reciprocating action of the
pi st ons

3. The position of the rocker
arm on the shaft

4,  The pressure in the hydraulic
system

During nonflow operation of a
vari abl e-di spl acenent Strat opower
pump, Wwhat provides its

| ubrication?

1. Conpensator spring
2. Conpensator piston
3 Bypass system

4. Drive cam

I ndi cate
fluid

Learning ojective:
basic requirements for

power system lines and
connectors, and recognize
pertinent facts concerning

identification, sizing, uses, and

construction of pipe and tubing. 2-43.

You must consider which of the
following factors when selecting
the types of fluid lines for a
particular fluid power systen®

1. The required pressure of the
SP]/st em

2. The type of fluid medium

3. The location of the system

4, Al of the above

2-44,

You must give primary
consideration to all but
the following factors in
selecting the lines for a
particular fluid power systenf

whi ch of

1. The type of naterial

2. The material’s wall thickness
3. The material’s inside

di anet er
4, The material’s outside

di anet er

13

t he vol une 2-41.

2-42.

2- 45,

Repl acenent of a piece of tubing
with one having a smaller inside
diameter will result in which of

the follow ng conditions?

1. Fluid heating

2. Turbulent fluid flow
3 AS}/St em power |oss

4. | of the above

Vhich, if any, of the follow ng
statements is true for pipes of
the sane noninal size?

1. As the pipe schedule size
increases, the ID remins the
sane and the wall thickness
and OD increase

2. As the pipe schedule size
increases, the |ID increases ,
the wall thickness decreases,
and the OD remnins the sane

3. As the pipe schedule size
increases, the ID decreases,
the wall thickness increases,
and the OD remains the sane

4, None of the above

REFER TO TABLE 5-1 IN YOUR TEXTBOXK IN
ANSVEERI NG QUESTI ONS 2-43 AND 2-44.

The noninal size of pipe whose
outside dianeter is 1.900 inches
is

1. 11/2

2. 13/4

3. 2

4, 2 1/4

VWat is the schedule 40 wall

t hi ckness of pipe with a nom nal
pi pe size of 2 inches?

1. 0.154 In.
2. 0.218 in.
3. 0.308 in.
4, 0.436 in.
What is the size of No. 4 rigid
tubing , and where is the
neasur enent taken?
0.004 inch, wall thickness
t hi ckness

4/ 16 inch, inside dianmeter

1.
é- 0.040 inch, wall
4 1/4 inch, outside dianeter



2-46.

2-47.

2-48.

2-49.

2-50

Whi ch statenent about the
relative bursting pressure for
various sizes of tubing made of
the same material is true?

1. It is different for each wall
t hi ckness regardl ess of size

2. It is the sane for all sizes
having the sane wall
t hi ckness

3 It is lower for small tubing
than for larger tubing of the
same wal |l thickness

4, It is higher for small tubing
than for larger tubing of the
same wall thickness

Which of the following netals my

be used to provide a strong,
i nexpensi ve pipe or tubing
capabl e of w thstanding high
pressures and tenperatures?

1. St eel

2. Copper

3. Stal nl ess st eel

4, Al um num

Which of the followi ng basic

requi renents nust be considered
in designing the lines and
connectors of a fluid power
systenf

1. I nside surfaces that do not
create turbulent fluid flow
2. Sizes sufficient to deliver

adequate quantities of fluid
to all conponents
3. Strength to wthstand
pressure surges that exceed
the system s working pressure
4, Al of the above

Bends in piping serve to absorb
vibration and to conpensate for
t hermal expansion and
contracti on.

1. True
2. Fal se

The determining factor for the
radius of the bend to be nade in
a pipe is the pipe's

I ength

wal | thickness

i nsi de di aneter
out si de di aneter

14

2-51.

2-52.

2-53.

2-54.

2-55.

Coar se-toot hed hacksaw bl ades are
preferred for cutting tubing
because they cut faster and are
less liable to choke up with the
chi ps.

1. True
2. False
Which of the followi ng procedures

shoul d you follow when cutting a
tube with a tube cutter?

1. Apply continual |ight
pressure to the cutting wheel
2. Renove all burrs on the
i nside and outside of the
t ube
3. Renove all foreign particles
from the tube
4. Al of the above

Which of the following statements
is NOT correct for cutting tubing
with a hacksaw?

1. A fine-tooth hacksaw of 48
teeth per inch could be used

2. Wien you clanmp the tubing in
a vice, tighten the vice
until the tubing is just
starting to hold without
col | apsi ng

3. Al hacksaw marks nust be
removed by filing

What parts of the hand tube
bender are used to obtain the
correct bend radius and the
desired bend angle on tubing?

1. The clip and the slide bar

2. The radius block and the
slide bar

3. The radius block and the clip

4. ghe formng bar and the slide
ar

Which of the follow ng statenents
is NOT true concerning the
flaring of a tube?

1. The flare nust be large
enough to seat properly
against the fitting

2. The correct dianmeter of the

flare is obtained by ensuring

that the tube is flush with

the top face of the die block
3. The flare nust be small

enough to allow the threads

of the flare nut to slide

over it



2-56.

2-57.

2-58.

2-59.

Learning bjective:
characteristics, uses,
construction features, and
installation procedures of
fl exi bl e hose.

Recogni ze

Fl exi bl e hose should be used in
| ocations where it will be
subjected to

i ntense heat

severe Vvibration
excessive abrasion
an oily environment

Which of the follow ng
information is found along the
layline of synthetic rubber hoses
having a rubber cover?

Hose size

Cure date

Federal supply code
Al of the above

S~ oo

The size of flexible hose is
designated In what increnents
nmeasured at what place?

1. Thousandt hs of an inch,”
outsi de di ameter,

2. Thousandt hs of an inch,
i nsi de di aneter

3. Sixteenths-inch, outside,
di anet er

4. Si xt eent hs-i nch, |Inside
di anet er

The flexible hose that is inert
to all fluids presently used and
that does not absorb water is
conposed of what naterial?

PTFE

Nat ural rubber

Synthetic rubber

Rubber inpregnated cotton or
nyl on

2-60

2-61.

2-62.

You have conpleted fabrication of
a flexible hose assenbly. \hich,
if any, of the follow ng steps
nmust you NOT perforn?

1. Proof test the assenbly

2. Ensure that the hose is
conpatible with system fluid

3. Flush and dry the hose and
cap its ends

4. None of the above

Mark each of the follow ng
statenents about the correct
installation and use of flexible
hose as true or false, then
select the alternative bel ow that
lists the true statenents.

A Sharp bends may reduce the
bursting pressure of the
hose

B. Supports are never required
when the hose is used.

C The hose should be stretched
tightly between connecetions.

D. The hose should be w apped
where necessary for
protection against chafing

1. A and D
2. A and C
3. B and D
4. B and C

A characteristic of flexible hose
is that under pressure it wll

1. expand in both dianmeter and

| ength
2. retain its manufactured
di nensi ons

3. expand in dianmeter and
contract in length

4. contract in diameter and
expand in length



Assi gnnent 3

Text book Assi gnment : “Fluid Lines and Fittings,” chapter 5, pages 5-11 through
5-21; “Valves,” chapter 6; and Sealing Devices and
Materials,” chapter 7.
Learning Objective: Recogni ze I N ANSWERI NG QUESTI ONS 3-5 THROUGH 3-7

uses, construction features,
operational characteristics and
procedures, functions, and
precautionary neasures associated
with fluid power system
connectors.

QUESTIONS 3-1 THRQUGH 3-4 CONCERN THE
USE OF THREADED CONNECTORS I N FLU D
PONER CI RCULATORY SYSTEMS

3-1.

3- 2.

3-3.

3-4.

The threads of newly threaded
pi pe do not corrode if the
fittings cover all of the exposed

t hreadi ng.
1. True
2. Fal se

Pi pe conpounds prevent corrosion

and assist in the disassenbly of
t hreaded joints.

1. True

2. False

Excess pipe conpound that

ooze inside |lines does not
present problens if the conpound
is compatible with the fluid in

the system

may

1. True
2. Fal se

The use of threaded connectors is
generally limted to |ow pressure
syst ens.

1. True
2. Fal se

16

SELECT FROM COLUMN B THE TYPE OF
CONNECTOR TO WHI CH EACH STATEMENT | N
COLUWN A APPLI ES. NOT EVERY CONNECTOR
IN COLUW B IS USED.

A, STATEMENTS B.  CONNECTORS

3-5. This connector is 1. Brazed

attached to the

Biping by wel di ng, 2.
razing, tapered

thread , or
and bending

4. Fl ange

Fl ar ed

rolling 3. Wl ded

3-6. This connector
connects sub-
assenblies in sone
fluid power systens,
especially in high-
-pressure systenms that
use pipe for the fluid
lines

3-7. This connector is
conmmonly used for
joining nonferrous
piping in the pressure
and tenperature range
where its use is
practical

3-8. The fitting of a flared connector

should be made of material having

greater strength than that of its
sl eeve and nut and of the piping.
1. True
2. Fal se



3-9.

A universal fitting is one that

can be

1. positioned to the angle
required for the installation

2. adapted to operate with any
size tubing

3. positioned to any angle in
any plane

4. routed through a bul khead

I'N QUESTIONS 3-10 THROUGH 3-13,

SELECT

FROM COLUWN B THE CONNECTCR TO WHI CH
EACH STATEMENT CONCERNI NG TI GHTENI NG
DATA IN COLUW A APPLI ES.

A, TI GHTENI NG DATA B. CONNECTORS
3-10. This connector 1. Flareless
tightened 1/6 type
turn past the
specified torque 2. Al um num
al | oy
3-11. This connector flared type
may not be
ti ghtened past 3. Steel
the specified flared type
torque
3-12.  This connector
nust be preset
prior to being
ti ghtened
3-13.  This connect or
must be turned
with a wench
1/6 turn past
handt i ght
3-14.  Quick-di sconnect couplings are
provided with an autonatic
shutoff feature which prevents
loss of fluid fromthe system or
entrance of foreign matter into
the system when they are
di sconnect ed.
1. True
2. False
3-15. Mani folds are used in the
pressure supply and/or return
lines of fluid power systenms to

perform which of the follow ng

functions?

1. Conserve space

2. Reduce joints

3. Elimnate piping
4. Al of the above
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3- 16. In long pieces of tubing or
pi eces bent to a conplex shape
rust and scale can be renoved by
what process?
L Degaussi ng
2. Pi ckling
3. Scrapi ng
4, Sandbl asti ng
Learning Onbjective: | dentify
functions of valves in a fluid
power system also recognize
functions, operating
characteristics, and construction
features of various types of flow
control valves

3-17. Valves are used to control which

of the following in fluid power
systens?

1. Direction of fluid fl ow
2. Fluid pressure

3. Fluid flow

4. Al of the above

I N ANSVERI NG QUESTI ONS 3-18 THROUGH
3-20, SELECT FROM COLUW B THE TYPE OF
FLOW CONTROL VALVE MOST CLOSELY

| DENTI FIED WTH EACH STATEMENT IN COLUWN
A

A STATEMENTS B.  TYPES

Its flowis con- 1. Bal
trolled by

raising or |ow 2
ering discs or

wedges 3.

3-18.
Gate
d obe

3-19. Fl ow or no-flow 4. Needl e
through it is
controll ed by
turning the valve
shaft one-quarter
turn
3- 20. Certain types are
used as variable

restrictors

3-21. Gate valves are suitable for use

as throttling valves because they

close in small increnents
1. True
2. Fal se



3-22.

3-23.

3-24.

3-25.

3- 26.

The globe valve gets its nanme
from the globular shape of its
body, a shape that is unique to
this valve.

1. True
2. Fal se

Approxi mately how far nust the
handwheel of a gl obe valve be
turned toward the closed position
after the valve has been fully
opened?

1 1/4 turn
2. 1/2 turn
3. 3/4 turn
4. 7/8 turn

What type of flow control valve
makes the nost suitable throttle
val ve?

Learning Objective: Relate the
operation, functions, _
requirenents, and construction
characteristics of pressure
control devices to fluid power
syst ens.

Rel i ef valves are used for which
of the followi ng functions?

1. To mmintain pressures above a
predeterm ned |evel

2. To maintain fluid flow bel ow
a predetermned rate

3. To prevent pressure from
rising above a predeterm ned
| evel

4, To prevent thernmal expansion
of the fluids

If a fluid power system uses two
or nore relief valves, they nust
all be the same size

1. True
2. Fal se

3-27. Chatter in a relief valve is the
result of

1. rapid opening and closing of
the valve as it ‘hunts above
and bel ow a set pressure

2. too much difference between
openi ng and cl osing pressures
of the valve

3. concurrent operation of the
small relief valve and the
main relief valve

4. inproper seating of the valve
el ement

REFER TO FI GURE 6-13 I N YOUR TEXTBOOK I N
ANSWERI NG QUESTI ONS 3-28 AND 3-29
CONCERNI NG THE OPERATION CF A COVPOUND
RELI EF VALVE.

3-28. \When the system pressure
i ncreases above the pressure to
which the valve is set, the nain
val ve opens

1. independently of the pilot
val ve

2. only after the system
pressure increases to nore
than can be relieved by the
pilot valve

3. concurrently with the pilot
val ve

4, every time the pilot valve
opens but at a predeterm ned
time interval afterward

3-29. After the main valve has relieved
the system and when pressure
returns to normal, what does the
pilot valve do?

1. It remains open until after
the main valve closes

2. It closes sinmultaneously with
the main valve

3. It closes first and all ows

pressure to equalize above
and bel ow the main piston

4. It closes first and causes
pressure above the main
piston to force the main
val ve cl osed

18



3-30.

3-31.

A hydraulic pressure regulator 3-33.
does which of the foll ow ng?
1. Maintains the system pressure
between two predeterm ned
| evel s
2. Regulates the quantity of
fluid flow in the system
3. Maintains the system pressure
above a predeterm ned
pressure |eve
4. Maintains the system pressure 3- 34.
bel ow a predeterm ned
pressure |eve
Chatter of a pressure regul ator
may be prevented by
1. using a constant displacenent
punp .
2. installing a snubber in the
fluid supply line
3. nmaintaining a very small
differential pressure
4. meking cutout (closing)
pressure higher than cutin
(openi ng) pressure 3- 35.

REFER TO FI GURE 6-14 IN YOUR TEXTBOXK IN
ANSWERI NG QUESTI ONS 3-32 AND 3-33

3-32.

What
the regul ator

state of
when the system

is the operationa

pressure is less than that
required to operate one of the
activating units in the systen?

L

The pilot valve is seated,

the check valve is unseated,
and fluid is flowing into the
system
The pilot valve is unseated,
the check valve is seated
and fluid is flowing into the
system
The check valve is unseated, 3- 36.
the pilot valve is seated
and fluid is flowing into the
return line
The check valve is unseated,
the pilot valve is unseated,
and fluid is flowing into the
system and into the return
l'ine
3-37.
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REFER TO FI GURE 6-19

For the pressure-controlled
sequence valve to operate
properly, the tension of the
spring nust be sufficient to hold
the piston in the closed position

agai nst pressure required to
operate the primary unit.

1. True

2. False

Refer to figure 6-17 in your

t ext book. Under what condition
does the valve operate as a
conventional check valve?

1. Any time pressure in port A
is greater than the pressure
in port B

2. Any time the pressures in
port A and port B are equal

3. Only when the plunger is
depr essed

4. Only when the plunger is
rel eased

Refer to figure 6-18 in your
t ext book. The val ve decreases
fluid flow when which of the
foll owing conditions exist(s)?

1.  The pressure in the outlet
port exceeds the adjusting
SEring pressure
The pressure in the inlet
port exceeds the pressure
desired in the outlet port
3. The ﬁressure on the valve
di aphragm noves the valve
stem up to close the valve
4. Al of the above

IN YOUR TEXTBOOK I N

ANSWERI NG QUESTI ONS 3-36 AND 3-37.

If the input pressure of the
inlet port is less than the
setting of the pressure reducing
valve, what should be the

respective positions of the

poppet valve and the spool valve?
1. Open, open

2. Open, closed

3. Cosed, closed

4. Closed, open

A restriction in the drain would
cause the outlet port pressure to

1. pulsate

2. i ncrease

3. decrease

4., remain the sane



3- 38.

3-39.

3-40.

The follow ng statements concern 3-41.

the operation of the
count er bal ance valve shown in
figure 6-20 of your textbook.
Mark each statenent true of

false, then select the

alternative below that lists

those that are true

A The main valve has equal 3-42.

surfaces which are the inner
areas of the spool

B. The activation of the valve
results from the applied
pressure opening the check
valve, allowing the fluid to
bypass the main val ve.

C. Reverse action of the valve
is controlled by the

pressure required to 3-43.

overcome the spring tension
of a check valve

D. The wei ght supported by the
val ve depends upon the
spring tension on the spool

1. A B C
2. A C D
3. B, C D
4. A D

3-44.
Learning ojective: Recogni ze
construction features, operating

characteristics, and uses of
various types of directiona
control val ves

A poppet is used as the valving
el ement for which of the
following fluid power valve
applications?

1 Fl ow control

2. Pressure contro

3. Directional contro
4, Al of the above

What type of valving elenment is
nost commonly used in directiona

control applications?
1. Bal

2. Poppet

3. Rotary spool

4. Sliding spool
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Check valves usually contain what
types of valving elenents?

1. Ball and cone

2. Ball and poppet

3. Sleeve and poppet

4. Rotary spool and sliding
spool

What type of check valve permts
free flow of fluid in one
direction and a limted flow of
fluid in the opposite direction?

L. Oifice

2. Vertical

3. Swing

4. Ball

Refer to figure 6-25 in your

t ext book. Force caused by which
of the follow ng plays no part in

the opening and closing of this
val ve?

Gavity

Spring action
Backfl ow of fluid
Forward flow of fluid

Refer to figure 6-27 in your

t ext book. I'f nornmal system inlet
pressure is lost, when the
alternate system is activated,
its pressure will cause the
shuttle to nove sufficiently to

1. close the outlet
prevent reverse flow from the
outlet port to the nornal
system inl et

2. close the outlet
connect
inlet
inlet

3. apply the alternate system
pressure to both the outlet
port and the normal system

4. close the normal system inlet
to prevent loss of alternate
system pressure

port to

port and
the normal system
to the alternate system



3-45.

3-46.

3-47.

3-48.

3-49.

Refer to figure 6-28 in your
t ext book. Wi ch statenent
relative to the operation of
valve is false?

this

1. The upper poppet is
controlled by the inside cam
2. Fluid flow to the return line

is controlled by the |ower 3-50.
poppet
3. Flud flow from the pressure
line is controlled by the
upper poppet
4. The |ower poppet is unseated
b% the outside camto allow
the fluid to flow into the
cylinder and actuate the
pi ston
When the pilot chanber of the 3-51.
three-way, poppet-type, normally
closed directional control valve
is pressurized, fluid flows from
the actuating cylinder through
the valve and out the exhaust
port .
1. True
2. False
Which four-way valves are
actuated by cans?
3-52.
1. Rotary spool
2. Poppet
3. Sliding spool
4. Al of the above
Wi ch type of valve is considered
nost trouble free of all four-way
val ves?
3-53.
1. Poppet
2. Rotary spool
3. Sliding spool
4. Cam operated
Which of the following represents
the flow of fluid as illustrated
in figure 6-34, view B in your
t ext book?
3-54.
1. P—w gdleeve —Cl; C2 —egleave
—R
2. P~esleeve—»C2; Cl-—»gleeve
—=R
3. R—>gleeve—=C2; Cl-—=gleeve
~—P
4, R—»sgsleeve—»Cl; C2~—=3sleeve
~Pp
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Learning Qbjective: Recogni ze
required characteristics,
functions, types, and materials
of sealing devices used in fluid
power systens.

Sui tabl e packing devices for

fluid power systens are made from
materials that possess which of
the followi ng characteristics?

1. Conpatibility with fluids
used in the systens

2. FEffective sealing ability

3. Durability

4. Al of the above

The term “sealing devices” is a
classification applicable to
packing naterials used to provide
an effective seal between which
of the follow ng parts?

1. Two noving parts

2. Two stationary parts

3 A noving part and a
stationary part

4, Al of the above parts
conbi nati ons

No internal |eakage should be
allowed to occur within a
hydraul i c power system because of
the resulting loss in system

ef ficiency.

1. True
2. False
Which of the followi ng factors

is/are used in determning the
material used as a sealing device
for a particular application?

Location of the seal
Storage of the sea
Both 1 and 2 above
Type of notion

B

Cork is suitable for use as
gaskets because of which of the
foll owing characteristics?

Its resiliency

Its flexibility

Its conpressibility

Al of the above

BN



3-55.

3- 56.

3-57.

3-50.

You are reassenbling a vital
conponent which uses a copper
sealing ring and discover there
is not a new replacement ring.
VWich, if any, of the follow ng
steps should you take?

1. Reinstall the old ring after
inspecting it for danmge

2. Install an Oring that is
conpatible with the fluid
used in the system

3. Reinstall the old ring after
it has been anneal ed

4. None of the above

Al'though it has nmany of the
characteristics required in an
ef fective seal , which of the
following materials is not used
as packing material in a system
in which petroleumbase fluid is
used?

1. Cor k

2. Asbestos

3. Nat ural rubber

4. Synthetic rubber

Learning Objective: Recogni ze
functions, identification
procedures, inspection and
installation techniques, and
characteristics of various types
of seals.

Which of the following statenents
is NOT true of T-seals?

1. T-seals provide a positive
seal at |ow pressure

2. There is no mlitary standard
part numbering system to
identifK T-seal s

3. The dash (-) nunbers used to
identify the size of T-seals
are part of a prelimnary
nunmbering system

4. The Navy has created a
nunmbering system to identify
T-seals for hydraulic
actuators

To obtain the correct squeeze or
cl earance on V-ring packing,
shins or spacers are used to

adj ust the packing gland depth.

1. True
2. Fal se

3-59

3-61.

3-62.

3-63

3-64.

Regardl ess of its condition, an
Oring nmust be discarded if it
cannot be positively identified

1. True
2. Fal se

Which of the following itens can
be used to identify replacenment
O rings?

Al l owance parts lists (APLS)
Techni cal manual s

Syst em drawi ngs

Al of the above

What is the basis for conputing
the age of an Oring ?

1. Service life

2. The cure date

3. Replacement schedul e

4. Operational conditions

What is the expiration date of an
Oring which was cured on 13 July
1990 and has a 4-year shelf life?

1. 30 Septenber 1994
2. 31 August 1994

3. 31 July 1994

4, 13 July 1994

Which of the following materials
should NOT be used to fabricate
tools for use in renoving and
installing Oring and backup
rings?

1. Wod
2. St eel
3. Brass
4. Phenolic rod

Wy are Orings sonetimes rolled
on a cone or dowel ?

1. To expose the manufacturer’s
i dentification code

2. To expose and stretch the
i nner dianeter surface for
i nspection

3. To determne their breaking
poi nt

4. To condition them before
installation



3- 65.

3- 66.

3-67.

3-68.

3-69.

3-170.

What is the first step in

replacing an Oring in a

di sassenbl ed flui d power system

conponent ?

1. ldentify the ring’'s size and
materia

2. Inspect the ring for cuts
nicks, and flaws

3. Install felt washers on both

sides of the ring

4. Lubricate the Oring groove
and all surfaces over which
the ring nust slide

What is/are used when the Oring
installation requires spanning or
inserting through sharp threaded

areas, ridges, slots, and edges?

1. Oring expanders

2. Ori n? entering sleeves

3. Arolling notion of the
Orin

4. A light coating of the

threads with M L-S-8802

What device is used to prevent
Oring seal extrusion under
pressure?

L Backup ring

2. acklng
3. FIange packi ng
4 Gasket

Backup rings made from which of

the followng naterials are the
nost w dely used?

1. Cork

2. Leather

3. Tetrafluorethylene (TFE)
4. Bakelite

What is the age of deterioration
of TFE backup rings?

1. 1 year

2. 3 years

3. 5 years

4,  TFE does not deteriorate

When the packing in a fluid power
system conponent is bein%
replaced, the backup washers
shoul d be inspected for which of
the follow ng conditions?

1. Fray

2. cuts

3.  Evidence of conpression
danage

4, Al of the above

3-71.

3-72.

3-73.

3-74.

3-75.

Which of the following statements
about a Quad-Ring is false?

1. It can be used at extrenely
hi gh pressures

2. It provides a seal in only
one direction

3. It elimnates the spira
twi st sonetines encountered
with Orings

4, It can be used as a static

seal as well as a packing for
reci procating or rotary
moti on

Which of the following statements
is incorrect concerning U cups
and U packi ngs?

1. They are usually nade of

different materials
2. They both seal on the OD and
the ID

3.  They are interchangeable
4. They have cross sections
resenbling the letter U

What type of seal is |east
desirable and is used only where
there is not sufficient space for
a Uring packing or a V-ring
packi ng?

Cup

Fl ange
Oring
Quad- Ri ng

TS

How are Orings stored?

They are hung from pegs
They are kept under tension
They are kept in their
original envel opes

4. They are kept in a light,
noi st atnmosphere with a
strong draft

A torn Oring package is properly
secured with which of the
foll owing materials?

St apl es

Mbi st ureproof gl ue
CQuter covering of
noi st ur epr oof paper
Pressure-sensitive
noi st ureproof tape

B N



Text book Assi gnnent:

Assi gnnent

“Measur enment

and Pressure Contro

4

Devices,” Chapter 8:

4-1.

4-2.

“Reservoirs, Strainers, Filters, and Accunulators,” chapter 9;
and “Actuators,” chapter 10.
4-3. A duplex Bourdon gauge is
Learning Objective: Recogni ze conposed of
the construction, operational

characteristics, and uses of

different types of fluid pressure
indicators, thernoneters, and
control sw tches

The pressure sensing elenents of
Bour don-tube gauges are commonly
made in which of the follow ng

shapes?

1. The letter C

2. Hel i cal

3. Spira

4, Al of the above

Which, if any, of the follow ng
statenments correctly explains the
action of a C-shaped Bourdon

t ube?

1. Centrifugal force of fluid
flowing through the curved
tube causes it to straighten
out

2. Pressure applied to the tube
causes its cross section to
becone nore circular, causing
It to straighten out

3. Pressure applied to the tube
causes its cross section to
becone nore circular, causing
it to contract

4. None of the above
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4-4.

4-5.

1. one indicator dependent
both of two separate
mechani sms

2. two separate and independent
mechani sms and indicators

3. one nechanism with one
i ndi cator showi ng current
pressure and a second
I ndi cator showi ng the maximum
pressure reached

4. one mechanism with one
i ndi cator showing pressure in
pounds per square inch (psi)
and a second indicator
showing the load on a ramin
tons

upon

A Bourdon-tube differential
pressure gauge is conposed of

1. one indicator dependent
both of two separate
mechani sms

2. two separate and independent
mechani sns and i ndicators

3. one nechanism with one
i ndi cator showi ng current
pressure and the second
i ndi cator showi ng the maximum
pressure reached

4. one nechanism with one
i ndi cator which can register
pressure either above or
bel ow atnmospheric pressure

Which of the follow ng gauges can
be used to neasure the
differential pressure across a

upon

strainer?

1. Duplex gauge

2. Differential pressure gauge
3. Both 1 and 2 above

4. Conpound gauge



4- 6.

4-7.

4-8.

4-10.

4-11.

Which of the following statenents 4-12.

describes hydraulic pressure

gauges?

1. The tube is designed for
hydraulic fluids only

2. The gauge is designed to
operate at higher pressures 4-13.

3.  Some gauges are designed with
a special type of
spring-loaded |inkage to
prevent damage

4. Al of the above

Gauges having bellows elenents

are used only for pressure

i ndi cati ng.

1. True

2. False

VWi ch of the following is NOT a

function of pressure switches?

L I ndicating pressure

2. Energizing an auxiliary
control system

3. De-energizing an auxiliary
control system

4. Signaling a visual warning or
audi bl e al arm when a preset
pressure is reached

The pressure switch sensing

el ement operates on the sane 4-14.

principle as the Bourdon-tube

pressure gauge.

1. True

2. False

A change in which of the

followng properties is the basis

of operation of the binetallic

t her monret er ?

4-15.

1. Chemical

2. FElectrical

3. Physi cal

4. Al of the above

What is the maxi mumlength, in

feet, of the capillary tube of

di stant-reading thermoneters?

1. 50
2. 75
3. 100
4. 125
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Di stant-reading thernoneters
operate sinmlarly to Bourdon-
tube pressure gauges.

1. True
2. Fal se

In the operation of pressure
gauges within a hydraulic system
what does a gauge snubber do?

1. Danpens out system pressure
surges and oscillations to
the gauge, thereby preventing
i nternal damage

2.  Prevents hydraulic pressure
indicators from oscillating,
thereby ensuring an accurate
system pressure reading

3. Both 1 and 2 above

4. Meters the flow of
pressurized hydraulic fluid
from the gauge or
transmtter, thereby

preventing internal danage

Learni ng Qbjective: Recogni ze
functions, operating requirenments
and characteristics, and
construction features of

hydraulic reservoirs and the
functions of related conponents.

The reservoir serves the primary
function of storing the hydraulic
fluid required by the system
Which of the following secondary
functions does it also serve?

1. Separates air from the system
2. Dissipates heat

3. Traps foreign natter

4. Al of the above

The baffles In a reservoir serve
which of the follow ng functions?

Di ssi pate heat

Trap foreign matter

Separate air form the system
Al of the above

~ooro



4-16.

4-17.

4-18.

4-19.

Which of the following factors 4-20.
nust be considered In deternining
the reservoir capacity of a

hydraulic systen?

1. The thernal
fluid

2. \Wether the systemis fixed
or mobile

3. The volume of fluid required
by the system

4. Al of the above

expansi on of the

of an
hi gh-

Way nust the reservoir
aircraft designed for
altitude operations be
pressurized?

1. To maintain a net positive
suction head to the punp

2. To use atmospheric pressure
to assist fluid flow

3. To prevent the fluid from
congealing at high altitudes

4, To vent the system during
periods of high fluid demand 4-21

A pressurized reservoir

Instead at a |evel below the punp

suction and still maintain a

positive flow of fluid to the

punp.

1. True
2. Fal se

may be

Learning Qbjective: Identify
operating principles and
applications of accunul ators.

Hydraulic systens are equipped 4-22.
with one or nmore accunul ators
that serve to perform which of

the followi ng functions?

1. To provide pressure for
energency operation of the
system in the event of system
failure

2. To act as a buffer and absorb
surges and shock pressures
that m ght danage pipes and
ot her conponents of the
system

3. To equalize and readjust for
any pressure losses In the
system due to small |eaks and
thermal reaction of the fluid

4. Al of the above

4-23.

26

Which of the follow ng statements
best describe(s) the advantage a
vented tailrod accumul ator has
over a floating piston
accunul at or ?

1. The tailrod allows the
accunmul ator to be used as a
hydraulic actuator, thus
elimnating the nunber of
system conponents requiring
nmei nt enance

2. The vented tailrod
accunul ator has the space
between the piston seals
vented to the atnosphere,
causing air or oil |eakage
past the seals to be apparent

3. Both 1 and 2 above

4,  The vented tailrod
accumul ator has a gauge t hat
provides a quick indication
of the anmpunt of fluid in the
accumnul at or

Why does a bl adder-type, air-
operated accunul ator have a very
high volunetric efficiency?

1. The bladder is larger at the
bottom and the rubber is

thinner at the top

2. The bladder is larger at the
top and the rubber is thinner
at the bottoni

3. The bladder is larger at the
top and the rubber is thinner
at the top

4, The bladder 1s larger at the

bottom and the rubber is
thinner at the bottom

Which of the followi ng statements
descri be(s) how an excessive
anmount of gas is prevented from
being entrained In direct-

contact accunul ators?

1. Safety fluids are used in
this type of accumul ator

2. The fluid port is located at
the bottom of the accumnul ator

3. These accumul ators are
general ly not used for
pressures over 1200 psi

4, Al of the above

Both the bl adder-type accunul ator
and the diaphragm accumnul at or

operate in a simlar manner.
L. True
2. False



4-24.

4-25.

4-26.

4-27.

Learning Objective: Recogni ze
the effects of foreign matter on
filtration in a hydraulic power
system Recall the functions,
construction features, and
operating characteristic of
filters, strainers, and
dehydrators.

A filter should be used to renove
| arge
fromthe fluid in a hydraulic
power system

1. True
2. Fal se

To prevent
differential
generated at

t he hi gher
pressure that is
cold tenperatures by

hi ?h fluid viscosity from causing 4-30.
a

al se indication of a |oaded
filter elenment, what device is
installed in the button-type
pressure differential indicator?

1 | ockout

2. Viscosity sensor

3. Collapsible filter element
4. Pressure-operated bypass
val ve

Ther mal

4-31.

Nonbypassing filters are used in
a hydraulic system to serve which
of the followng functions?

1.  Decrease the frequency of
flushing the system

2. Reduce the probability of the
failure of other system
conponent s

3. Reduce the circulation of 4-32.

contamnated fluid in the
system
Al of the above

~

How is the bypass valve, |ocated
within the head assenbly of sone
filters, operated?

Manual |y
Pressure
El ectrical ly
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4-28.

articles of foreign matter 4-29.

Magnetical |y 4- 33.

When you find a filter
differential pressure
button extended, what

i ndi cat or
is the

first action you should take?

1. Replace the indicator

2. Replace the filter el

3. Replace the filter assenbly
4. Verify that the releace of

the button is due to a | oaded
filter element

The recirculation of fluid
through a proportional-flow
filter over a period of time wll
eventual |y acconplish the sane
purpose as passage of the fluid
once through a full flow filter.

1. True

2. False

The dianeter, in nicrons, of the
| argest spherical particle that

will pass through a filter under
a certain test condition defines
what filtration rating?

1. Mean

2. Nomi nal

3. Absolute

4. Adequate

Which of the followi ng types of
filter elements would nost likely
be found in the air intake of a

conpressor ?

1 Ceram ¢

2 Por ous net al

3. \Wbven screen wre
4 Movi ng mechani cal device
Sone pneunatic systenms use
chem cal driers to renove any
noi sture that night collect in
the lines beyond the water
separators. The driers renove
this moisture by what process?

Absor ption
Condensat i on
Evapor ati on
Precipitation

The chenmical driers referred to
in the preceding question may be
identified by which of the
following terms?

Air driers

Desi ccators
Dehunidifiers

Each of the above

:h(.n)!\)l—‘



4-34.

4-35.

4-36.

4-37.

Learning bjective: Recogni ze
the types of fluid power
actuating devices and identify
construction features, uses, and
operating characteristics of
various types of actuating
cylinders.

What conponent of a fluid power
system converts fluid power into

mechani cal force and notion?
1. Punp

2. Val ve

3. Act uat or

4, Sol enoi d

What actuating devices are
commonly used in fluid power
systens?

Tur bi nes

Mot or s

Cylinders

Al of the above

S~

A cylinder is identified as a ram
type if its

1. piston rod diameter is less
than one-half of the dianeter
of the piston

2. piston rod area is less than
On-half the area of it

3. area is nore than one-half of
the area of the piston rod

4, piston rod cross-sectiona
area exceeds one-half of the
cross-sectional area of the
pi ston

Ramtype single-acting cylinders
are designed for which type of
functions?

1. Push functions where springs
assist the functions

2. Pull functions where springs
assist the functions

3. Push functions where return
action depends on springs or
gravity

4, Pull functions where return
action depends on springs or
gravity

4-38. Four-way control valves are

normal |y used to control the
actions” of the

1. single-acting ram

2. double-acting ram

3. single-acting ram through two
ports

4, doubl e-acting ram using equal
pressure on all valve
sur f aces

4-39. Refer to figure 10-2 of your
t ext book. Why does the extension
stroke exert a greater force than
the retraction stroke?

1. The pressure is nuch greater
for the extension stroke

2. The bottom of the ram has a
:arger surface area than the
Ip

3. Both pressure and surface
area are greater for the
ext ensi on stroke

4. The extension stroke is
usual ly assisted by gravity

IN QUESTI ONS 4-40 THROUGH 4-42 SELECT
FROM COLUW B AN APPLI CATON OF EACH
TYPE OF ACTUATING CYLINDER LI STED IN
COLUW A

A. CYLINDER TYPES B. APPL| CATI ONS

4- 40. Si ngl e-acti ng. 1. Dunp trucks
spring-1 oaded )
pi ston 2. Ships’' steer.
ing systens
4-41.  Tel escoping ram
. Anchor wi nd-
4-42. Dual ram | ass

4, Carrier air-
craft arrest-
i ng hooks

4-43. The piston-type cylinder has a
cross-sectional area that
nmeasures nore than twice the
cross-sectional area of its

pi ston rod.
1. True
2. False



4-44

4-45.

4-46.

4-47.

4-48.

Refer to figure 10-5 in your 4-49,

textbook.  VWhich statenent
relative to the operation of this
cylinder is correct?

1. Fluid pressure extends and
returns the rod

2. Fluid pressure extends the
rod and gravity returns it

3. Mechani cal
rod and fluid pressure
returns it

4, Fluid pressure extends the

rod and nechanical force
returns it
What type of directional contro

valve is normally used to contro
a single-acting, spring-Ioaded,
pi ston-type actuating cylinder?

Shuttle
Tr ansf er
Thr ee- way 4-51.
Four - way

Refer to figure 10-6 of your
t ext book. This type of cylinder
is normally installed so that the

greater load is carried as the

piston travels in which

direction?

1. To the right

2. To the left

3. To either the right or left: 4-52.
it does not matter since the

sane pressure is applied to
both sides of the piston

Refer to figures 10-6 and 10-8 in
your textbook. A double-acting

unbal anced cylinder differs from
a doubl e-acting bal anced cylinder
in that the balanced cylinder has

1. equal, opposing piston 4-53.
sur f aces

2. unequal piston rod areas

3. unequal piston surface areas

4 springs to equalize pressures

on the piston
Rotary actuation of fluid power
equi pment can be done only wth
the use of fluid power notors

1. True
2. Fal se
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force extends the 4-50.

Al though punps and fluid power
motors are simlar in design and
construction, the function of
each is the direct opposite to
that of the other.

1. True

2. False

Wi ch of the follow ng
operational conditions are

provided by a fixed-displacenent
fluid notor?

1. Variable torque and constant
speed

2. Const ant
speed

3. Const ant
speed

4, Variable torque and variable
speed

torque and constant

torque and variable

In a system requiring rotation of
a motor in one direction, fluid
flow to the notor can be
controlled by which of the

foll owing conponents?

1. A flow control valve

2. A variabl e-di spl acenent

3 A two-way directional
val ve

4, Each of the above

punp
cantro

Al though hydraulic systens use

all of the followi ng types of

fluid power notors, pneumatic

a%stens are limted to using
ich type?

1. Vane

2. Gear

3. Radial piston
4, Axial piston

Refer to figure 10-12 in your
textbook. Which statement about
the gears is true?

1. Both 1 and 2 are driving
gears

2. Both 1 and 2 are driven gears

3 1 is the driven gear and 2 is
the driving gear

4, 1 is the driving gear and 2
is the driven gear



4-54.

4-55.

Which of the following statenents
concerning the operation of the
vane-type notor illustrated in
figure 10-13 of your textbook is
fal se?

1. The rotor turns because area
A is greater than area B

2. The pressure of the driving
force is equal in all
directions

3. \Wen the rotor turns
cl ockwi se, the vanes tend to
bend backward due to
centrifugal force

4, The potential energy of the
driving force is converted
into kinetic energy in the
formof rotary notion and
force

Pi ston-type notors and vari abl e-
di spl acenent punps are often
conbined to form a hydraulic
transm ssion. The advantages of
such a transmission over a
mechani cal transm ssion include
which of the follow ng?

1. Smoot h accel eration and
decel eration

2. Shock |oad effect reduction

3. Snooth operating action

4. Al of the above

REFER TO FI GURE 10-16 IN YOUR TEXTBOOK
I N ANSWERI NG QUESTI ONS 4-56 THROUCH

4-58.
4-56.

The direction of the hydraulic
notor is controlled by which of
the follow ng conponents?

El ectric notor
Hydraulic punp
Prime nover

B- end

:l;wl\)!—‘
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4-57.

4-58.

4-59.

4-60.

Which of the follow ng statenents
concerning the design of the
hydraulic transm ssion
illustrated in figure 10-16 of
your textbook is true?

1. The A-end is a variable-
di spl acenent axi al - pi ston
nmotor, and the B-end is a
fixed-displacement axial-
pi ston punp

2. The A-end 1s a fixed-
di spl acenent axi al - pi ston
punp , and the B-end is a
vari abl e-di spl acemrent axi al -
pi ston notor

3. The A-end is a variable-
di spl acenent axi al - pi ston
punp, and the B-end is a
fixed-displacement axial-
pi ston notor

4, The A-end is a fixed-
di spl acenent axi al - pi ston
nmotor, and the B-end is a
vari abl e displacenent axial-

pi ston punp

The B-end of the speed gear is a
fixed-displacement notor whose
pi stons make a full stroke for
every revolution of the output
shaft

1. True

2. False

Learning Objective: Identify

functions, operating
characteristics, and construction
features of various types of

t ur bi nes.

Which of the following is NOT a
use of turbines?

1. Convert kinetic energy of gas
to nechani cal energy

2. Supply fluid flow in
hydraulic systens

3. Drive electric generators

4 Drive punps

Which of the follow ng turbine
parts convert(s) kinetic energy

to nechani cal energy?
1. Bl ade

2. Nozzl e

3. Both 1 and 2 above
4, Rot or



4-61. Wiich of the following forces 4-62. The nozzles of a reaction turbine

causes the reaction turbine to are nmounted between the bl ades.
rotate?

1. True
1. Reactive force produced on 2. False

the nmoving blades as the gas
increases in velocity

2.  Reactive force produced on
the noving blades as the gas
changes direction

3. The inpulse of the gas
i npi ngi ng upon the noving
bl ades

4. Each of the above
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Assi gnnent

Text book Assi gnment : “Pneunmatics,” chapter 11;
chapter 12; chapters 9 and 10.

5

“Basic Diagrans and Systens,”

51

5-2

5-7. Wiich of the followiig statenents
Learning Qbjective: Recal | facts is true concerning absolute zero?
pertaining to the devel opnent of
gases and the characteristics of 1. It is the tenmperature at
gases. which no heat remains in a
gas but not the |owest
tenperature obtainable
Pneunatic power is nost conmonly 2. It was attained only once, at
used in conplex systens. which tine the absolute zero
point of -273.16°C was
1. True det er m ned
2. False 3. It is the tenperature at
which all nolecular activity
Which of the follow ng in a substance ceases
characteristics is/are true for 4. It is the tenmperature to
gases? which liquids, solids, and
gases can be reduced and at
1. They have no definite vol unme whi ch nost nolecular activity
2. They have no definite shape ceases
3. Gases are lighter than equal
vol umes of |1quids
4, Al of the above I N ANSVERI NG QUESTI ONS 1-8 THROUGH 5-12

REFER TO FIGURE 11-1 I N YOUR TEXTBOOK.

Learning Objective: Rel ate the 5-8.
common tenperature scales by

converting tenperature readings

bet ween t hem

I N ANSVERI NG QUESTI ONS 5-3 THROUGH 5- 6,
SELECT FROM COLUWN B THE TEMPERATURE 5-9.
THAT CORRESPONDS TO THE ABSOLUTE ZERO
TEMPERATURE FOR EACH OF THE SCALES IN

COLUW A
A SCALES B. TEMPERATURES
5-3. Cel si us 1. -460°
5-10.

2. -273°

5-4. Fahr enhei t

5-5. Kel vi n 3. 0°

5- 6. Ranki ne
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VWat is the Celsius scale
equi val ent of 68°F?

1, 5.7°C
2. 20.0C
3. 31.7°C
4. 52.0°C

VWat is the Kelvin scale
equi val ent of 68°F?

1. 253°K

2. 273°K

3. 293°K

4, 341°K

VWat is the Rankine scale
equi val ent of 68°F?

1. 341°R
2. 441°R
3. 460°R
4, 528°R



5-11.

5-12.

5-13.

5-14.

5-15.

5- 16.

VWat |Is the Celsius scale

equi val ent of 263°K?

1 90°C

5 10°C

3. Cc

4 -10°C

What is the Fahrenheit scale
equi val ent of 263°K?

1 -18°F

7 -14°F

3 14°F

4, 18°F

Learning Objective: Recogni ze

the pressure characteristics of
gases and |iquids, including how
pressure is caused by the weight
of the atnosphere, and identify
how pressures are neasured

Gases exert equal pressure on al
surface areas of their

cont ai ners.
1. True
2. Fal se

When a reading is taken of the
pressure in an autonobile tire
what does the gauge reading
represent?

1. Local atnospheric pressure
plus the absolute pressure
2.  Absolute pressure ninus the
| ocal atnospheric pressure
3. Local atnospheric pressure
m nus the absolute pressure
4,  Absolute pressure

What is the absolute pressure
(psia) in a cylinder that has a
gauge reading of 1990 psig?

1. 1843

2. 1975.3

3. 2004.7

4, 2137

What is the gauge pressure (psig)

of a container that has an

internal pressure of 113 psia?
1 98.3
2. 99.7
3. 125.3
4 127.7
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5-17

5-18

5-19.

5-20.

5-21.

Whenever you apply the gas |aws,
you nust use absolute pressure.
1. True
2. False

Learning Objective: Identify
various theories, laws, and
properties of gases, correlate

these with applicable formulas,
and solve related problens.

When you observe that the
pressure of gas in a sealed
contai ner has increased, you can
assume that

L heat has been absorbed by the
gas

2. heat has been renoved from
the gas

3. the kinetic energy of the gas
has decreased

4. molecules of the gas gained
energy from each other while
col liding

Four cubic feet of nitrogen are
under a pressure of 50 psig. If
the nitrogen is conpressed to 2

cubic feet, what is the new gauge
pressure?

1 104 psi g

2. 114.7 psig

3. 124 psi g

4, 134 psig

A cylinder of gas at 75°F has a
pressure of 900 psig, To what
mexi num tenperature may it be
heated without exceeding 1000

psi g?

1. 211.9°F
2. 174.9°F
3. 158.4°F
4,  133.4°F

The general gas equation used in
the study of gases is a
conbi nation of the gas |aws of

1. Charles and Boyle

2. Charles and Kelvin

3 Boyl e and Fahrenheit

4, Boyle, Charles, and Kelvin



5-22.

5-23.

5-24.

5-25.

5- 26.

Four cubic feet of a gas at 40°F
has a gauge pressure of 100 psig.
If the volume of the gas is
expanded to 6 cubic feet and the
gas heated to a tenperature of
90°F, what will the new gauge
pressure be?

1 67.9 psig

2. 69.4 psig

3. 71.5 psig

4. 73.6 psig

Learning Objective: Recogni ze
characteristics of gases used in
pneumatic systens, safety
precautions for handling
conpressed gas, and color codes

of conpressed gas cylinders.

In addition to being nonpoi sonous
and free from any acids that

m ght cause system corrosion, the
gas used as the fluid medium for
a pneunatic system nust possess
which of the tollowng
characteristics?

Nonf | ammability
Chemical stability
Ready availability
Al of the above

The gases used in Navy pneunatic
systens are similar to the
liquids used in hydraulic
systens, except that the gases
are not

1. acid free

2. nontoxic

3. good lubricants

4. chemically stable

VWat characteristic of
air makes it

. conpr essed
undesirable as a

nmedi um for pneunatic systens?
1. Its toxicity

2. Its flammability

3. Its noisture content

4. Its lubricating qualities
In all conpressed air systens,
the conpressor, due to the

unlimted supply of air, is
installed in the distribution
lines leading to the device to be
oper at ed.

1. True
2. Fal se
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5-27.

5-28.

5-29.

5-30.

Which of the following statenents
is NOT true of LP air systems?

1. The LP air
with LP air
conpr essors

2. The LP air

system is supplied
by LP air

system is supplied

with air by the HP air system
supplying air through a
pressure-reducing station

3. The LP air systemis supplied
with air by the MP air system
supplying air through a
pressure-reducing station

4. LP conpressed air is used in

the production of nitrogen

Wiy is the use of nitrogen
preferred over the use of
conpressed air in nmany aircraft
and missile pneumatic systens?

1. N trogen cannot
l'iving organisns

2. Nitrogen cannot support
conbustion and fire

3. N trogen does not cause rust
or decay of the surfaces with

support

which it conmes in contact
4. Al of the above
Which of the followi ng steps can

a maintenance person take to

control contam nation of

pneumatic systens?

1 Install an air filter in the
supply line

2. Keep all tools and the work
air clean and dirt free

3 Cap or plug all lines and
fittings inmmediately after
di sconnecting them

4, Both 2 and 3 above

You nust NEVER use the contents
of a cylinder identified by which
of the followi ng color codes for
purging an oxygen systenf?

1. Gay

2. Black

3. One black stripe around its
top

4. One green stripe around its
top



5-31.

5-32.

5-33.

5-34.

I nasnuch as conpressed air is

neither toxic nor flammable, the
ordinary precautions for handling
conpressed gases do not apply to
handling it.

1. True

2. False

I nasnuch as nitrogen is nontoxic,
the usual ventilation precautions
need not be observed when
nitrogen is used in confined
spaces.

1. True
2, Fal se
Vhich, if any, of the follow ng

operations is an acceptable
practice during the use of
conpressed gases?

L Perform general space cleanup

2. Tighten |eaking portions of
conpressed gas systens while

they are pressurized to

ensure that you stop the |eak

3. Pressuri ze enPty lines and
vessels rapidly

4, None of the above

Learning Oojective:
the inportance of

synbol s,
di agr amns,

Recogni ze
di agrans and
identify synbols used in
and types of diagrans.

For a mechanic or technician.
which of the follow ng aids
is/fare provided by diagranms?

L Location of conmponents within

a system

2. Location of general
conmponent s

3. Understanding of how a system
oper at es

4. Al of the above
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REFER TO APPENDI X || OF YOUR TEXTBOOK | N
ANSVERI NG QUESTI ONS  5-35 THROUGH 5- 3B.

FOR QUESTI ONS 5-35 THROUGH 5-38, SELECT
FROM COLUW B THE MECHANI CAL SYMBOL FOR
EACH HYDRAULI C SYSTEM COVPONENT LI STED
IN COLUW A

A COMPONENTS B_ SYMBOLS
5-35. Sequence val ve 1.
5- 36. Vari abl e displ ace-
ment punp
5-37. Check Val ve
5- 38. Pressure gauge

o
N

REFER TO APPENDI X 11 OF YOUR
TEXTBOOK | N ANSVEERI NG QUESTI ONS
5-39 through 5-41.

FOR QUESTIONS 5-35 THROUGH 5-41,
FROM COLUMN B THE AERONAUTI CAL
MECHANI CAL SYMBOL FOR EACH HYDRAULIC
SYSTEM COVPONENT LI STED | N COLUWN.

SELECT

A COVPONENTS B. SYMBO.S
5-39. Power -driven 1. <4—
punp
5- 40. Act uat i ng
cyl i nder 9
5-41. Aut omati ¢ 2.
check valve
P
3.
P s
4,

o[



FOR  QUESTIONS 5-42 THROUGH 5-45, SELECT
FROM COLUW B THE DI AGRAM THAT 1S
DEFI NED IN COLUW A

5-42.

5-43.

5-44.

5-45.

A DEFINITIONS B_ DI AGRANMS

Conbi na-
tion

Shows the intern- 1.
al parts of the
conponent s

2. Pi ctori al

G aphi c

Shows the general
| ocation of
component s

4. Cut away
Uses synbol s,
shows act ual
appear ance, and
shows internal
wor ki ng part

Uses synbols to
show conponents

5-46.

5-47.

5-48.

Which of the follow ng diagrans
i ncludes the interconnecting
system pi pi ng?

1. Conbi nation

2. Pictorial

3. Graphic

4, Each of the above
Whi ch,

if any, of the follow ng

di agrans contains pipe sizes and

data on the sequence of system
oper ation?

1 Conbi nati on

2. Pictorial

3. Gaphic

4 None of the above

A schenatic diagram of a
hydraulic system enables a
mechanic to acconplish which of
the follow ng tasks?

1. Understand the operation of
the system

2. ldentify conponents of the
system

3. Trace the flow of fluid
through the system

4 Al of the above

5-49.

5-50.

5-51.
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Which of the follow ng
statenents about an oper-center
hydraulic system is false?

1.  The directional control
val ves are connected in
paral | el

2. There is no pressure in the
system when the actuators
are idle

3. The system may have any

nunber of subsystens wth a
directional control valves,
for each

4, The punmp circulates fluid
from the reservoir, through
the directional control
valves, and back to the
reservoir

Wiy are closed-center hydraulic
systenms the nost w dely used
systens. ?

1. They provide snmooth
operation of their actuators

2. They elimnate continuous
system pressurization

3. They operate very rapidly

4,  They do all of the above

Learning Objective: Recognize
Navy applications, conponent
functions. construction
features, and operating

characteristics of
power drive systens.

hydraulic

Hydraulic power drives are used
in the Navy to perform which of
the follow ng functions?

1. Drive and control w nches,
capstans , and wi ndl asses

2. Train and elevate nearly all
cal i bers of guns

3. Position rocket
| aunchers

4 Al of the above

and nissile



QUESTI ONS 5-52 THROUGH 5-55, SELECT FROM
COLUW B THE HYDRAULI C POVER DRI VE
SYSTEM COMPONENT TO WHI CH EACH STATEMENT
I'N COLUW A APPLI ES.

A STATEMENTS B. COVPONENTS
5-52. It can be an 1 A end

electric motor

2. B-end

5-53. It is a hydraulic

not or nover 3. Prinme
5-54. It is a hydraulic

punp
5- 55. It can be a gaso-

line enigine

REFER TO FIGURE 12-5 IN YOUR TEXTBOXK IN
ANSVERI NG QUESTI ONS 5-56 THROUGH 5-62
5-56. The forward shaft of the prine
mover drives which of the

foll owi ng conponents?

1. The hydraulic punp
2. The hydraulic notor
3. The auxiliary punps
4 Al of the above
5-57. What type of pump is the A-end
punp of this power drive?
1. Axial-flow variable-
di spl acenent
2. Radial-flow variabl e-
di spl acenent
3. Axial-flow constant-
di spl acenent
4, Radial-flow constant-
di spl acenent
5-58.  Which of the following statements

is true concerning the operation
of the A-end?

1. Its output is variable
because it is driven at a
vari abl e speed

2. Its output is constant

because it is driven at a
constant speed

3. Its output is variable even
though 1t is driven at a
constant speed

4. Its output is constant even
though it is driven at a

vari abl e speed
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IN QUESTIONS 5-59 THROUGH 5-62, SELECT
FROM COLUWN B THE AUXI LI ARY PUVP THAT
PERFORMS EACH FUNCTION LI STED IN COLUWN
A

A FUNCTI ONS B.  PUMPS
5-59. Transmits a pul s- 1. Replen-
ing effect to the i shing
fluid in the res-
ponse pressure 2. sunp
o punp
5- 60. Replaces fluid in and
the active systens oscil -
of the power drive | at or
5-61. Suppl i es hi gh- 3. Contro
pressure fluid to pres
the various pistons sure
in the system
5-62. Pumps | eakage to the
expansi on tank
5- 63. What function(s) does the
reservoir provide?

1. A method of cleansing and
storing fluid

2. A reserve supPIy of fluid

3. A cooling surface for the
fluid

4. Both 2 and 3 above

REFER TO FI GURE 12-6 I N YOUR TEXTBOXXK I N
AWBVERI NG QUESTI ONS 5-64 AND 5-65

5- 64. How is the tilting box
posi tioned?
1. Locally by the stroke
control shaft
2. Automatically by the stroke
control shaft
3. Mechanically by hand contro
4. By each of the above neans
5- 65. The tilting box will not nove
under which of the conditions
listed bel ow?
1. IHP = 385 psi, HPC = 900
psi
2. 1HP = 500 psi, HPC = 1000
psi
3. IHP =750 psi, HPC = 750
psi
4. IHP = 800 psi, HPC = 1000
psi



5- 66.

The direction and speed of the
hydraulic mtor are controlled by

the

1. electric motor
2. hydraulic punp
3. prime nover

4. B-end

REFER TO FIGURE 12-8 IN YOUR TEXTBOOK I N
ANSVERI NG QUESTI ONS 5-67 THROUGH 5-71.

5-67.

5- 68.

5-69.

Which of the followi ng conponents
is/are NOT operated by nitrogen
from the manually operated
nitrogen bottle?

1. Dunp valves

2. Nose gear cylinder

3. Main gear unlock cylinders
4. Aft door cylinders

What provides the force to

reposition the shuttle valves for
emer gency operation?

1. Hydraulic fluid
2. CGavity

3. Springs

4. N trogen

When the emergency systemis
actuated, what force extends the
main gear after the unlock hooks
are rel eased?

Gavity

Hydraulic pressure

Ni trogen pressure

A conbination of gravity and
nitrogen pressure

5-70.

When the energency systemis
actuated, what conponent is used
in the systemto prevent a fluid
lock in the landing gear?

Dump val ve

Ti mer val ve
Rel i ef val ve
Shuttle val ve

S owro

REFER TO FI GURE 12-10 IN YOUR TEXTBOCOK
I'N ANSVERI NG QUESTI ONS 5-71 AND 5-72.

5-71.

5-72.

How is the main valve in the
4-way valve assenbly normally
oper at ed?

1. Hectrically
2. Hydraulically
3. Manually

What is the function of the
orifice plate installed in the
lines to port A of the hydraulic
cylinders?

1. To control the flow of
hydraulic fluid to the
cylinder for raising
operations

2. To control the flow of
hydraulic fluid to the
cylinder for lowing
operations

3. Both 1 and 2 above

4. To allow for changes in the
viscosity of the hydraulic
flluid as its tenperature
changes
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COURSE DISENROLLMENT

A1l study materials must be returned. On disenrolling,
fill out only the upper part of this page and attach

it to the inside front cover of the textbook for this
course. Mail your study materials to the Naval Education
and Training Program Management Support Activity.

PRINT CLEARLY

NAVEGTRA NUMBER COURSE TITLE
82964 FLUID POWER
Name Last First Middle

Rank/Rate Designator Social Security Number

COURSE COMPLETION

Letters of satisfactory completion are issued only to
personnel whose courses are administered by the Naval
Education and Training Program Management Support Activity.
On completing the course, fill out the lower part of this
page and enclose it with your last set of answer sheets.

Be sure mailing addresses are complete. Mail to the

Naval Education and Training Program Management Support
Activity.

PRINT CLEARLY

FLUID POWER

Z1P_CODE

MY SERVICE RECORD IS HELD BY:

Activity

Address

ZIP CODE

Signature of enrollee
PRIVACY ACT STATEMENT

Under the authority of Title 5 USC 301, information regarding your military or other DOD status is requested
on this answer sheet in order to complete a Navy Correspondence Course. The information will also be used to
process coiirse compietion jetiers and (o consiruci and maintain an official and continuing record of correspondence
course participation. The cumulative course participation record will not be divulged, without written authorization,
to anyone other than those within the DOD for official use in determining performance and effecting organizational

and adminisirative management.

NETPMSA 1550/31 (4-88)
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A FINAL QUESTION: What did you think of this course? Of the text material used with the course?
Comments and recommendations received from enrollees have been a major source of course improvement.
You and your command are urged to submit your constructive criticisms and your recommendations.

This tear-out form letter is provided for your convenience. Typewrite if possible, but legible
handwriting is acceptable.

Date

From:

[RANK, RATE, CIVILIAN) SSN

ZIP CODE

To: Naval Education and Training Program
Management Support Activity, Code 0312
Pensacola, Florida 32509-5000

Subj: Fluid Power, NAVEDTRA 82964

1. The following comments are hereby submitted:
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--------------------------------------------------------------------------------

(Fold along dotted line and staple or tape)

D I I R L I R I R I I T T T T T S T S O

DEPARTMENT OF THE NAVY

NAVAL EDUCATION AND TRAINING PROGRAM
MANAGEMENT SUPPORT ACTIVITY (Code 0312)
PENSACOLA, FL 32509-5000

OF FICIAL BUSINESS
PENALTY FOR PRIVATE USE, $300

NAVAL EDUCATION AND TRAINING PROGRAM
MANAGEMENT SUPPORT ACTIVITY, CODE 0312

BUILDING 24335
PENSACOLA, FL 32509-5000
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NAVEDTRA 143075
Stock Ordering No. 0502-LP-216-0100

PRINT OR TYPE

TITLE NAVEDTRA

NAME ADDRESS

Last First Middle Street/Ship/Unit/Division, etc.
City or FPO  State
RANK/RATE _ SOC. SEC. NO. DESIGNATOR ASSIGNMENT NO.
O USN L] uswe [ ACTIVE [T INACTIVE OTHER (Specify) DATE MAILED
SCORE

g oagan 20000 si 0000
20000 20 000d 20000
0000 »0000 =0000
s+ 0 04af 20000 s 30 4d0d
sgo0ogd O ooo s0Q0doo
t OO0 _ anJogog sdJoood__
g oo 2004dd w0000
s 0D 00O z000d s 0000
00000 #»Ogood w0 00Of
wppgdoag sDoadno oo 00000
ngooo 00000 0 0000
g ooo yOOOd4d 20000
g 000 0000 200400
wgdgogoo »gooQog OO0
sQgaooao wgooog 0000
w0 O04an v Qooag 6000
rgoon 20d000d o7 0000
8D 000 «004aag 8 O 00
wgoaooo “0D00dg 0 00
20000 s0040dad noOoOoogag
agDoDoOd w0000 ngooo
20000 v 0040 70000
20000 #3000 »0000
20000 «004dd #ngadad
x0000 0000 000 40d

THIS FORM MAY BE LOCALLY REPRODUCED
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